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VALUES OP FOREIGN COINS AND CURRENCIES. 



The following statements show the valnation of forei^rn coins, as ^iven by the 
Director of the United States Mint and published by tiie Secretary of the Treasury, 
in compliance with the first section of the act of March 3. 1873, yiz : ''That the value 
of foreign coins, as expressed in the money of account of the United States, shall be 
that of the pure metal of such coin of standard value,'' and that ''the value of the 
standard ooius in circulation of the various nations of the world shall be estimated 
annually by the Director of the Mint, and be proclaimed on the let day of January 
by the Secretary of the Treasury." 

In compliance with the foregoing provisions of law, annual statements were issued 
by the Treasury Department, beginning with that issued on January 1, 1874, and 
ending with that issued on January 1, 1890. Since that date, in compliance with 
the act of October 1, 1890, these valuation statements have been issued quarterly, 
be^nning with the statement issued on January 1, 1891. 

The fact that the market exchange value of foreign coins differs in many instances 
from that given by the United States Treasurv has been repeatedlv called to the 
attention of the Bureau of Foreign Commerce. An explanation of the basis of the 
quarterly valuations was asked from the United States Director of the Mint, and 
under date of February 7, 1898, Mr. R. £. Preston makes the following statement : 

"When a country has the single gold standard, the value of its standard coins is 
estimated to be that of the number of ffrains fine of gold in them, 480 grains being 
reckoned equivalent to $20.67 in United States gold, and a smaller number of trains 
in proportion. When a country has the double standard, but keeps its full legal- 
tender silver coins at par with gold, the coins of both gold and silver are calculated 
on the basis of the gold value. 

"The value of the standard coins of countries with the single silver standard is 
calculated to be that of the average market value of the pure metal they contained 
during the three months preceding the date of the proclamation of their value in ' 
United States gold by the Secretary of the Treasury. The value of the gold coins of 
silver- standard countries is calculated at that of the pure gold they contain, just as 
if they had the single gold standard. 

"These valuations are used in estimating the values of all foreign merchandise 
exported to the United States. The value of the Indian rupee, although calculated 
according to law at the value of the pure metal contained therein, has a commercial 
value above the value of the silver bullion ; consequently the value for customs pur- 
I>oses is determined in each case by the consular oertifioates attached to the invoice 
of exports from that country to the United States.'' 

The following statements, running from January 1, 1874, to April 1. 1899, have 
been prepared to assist in computing the values in American money of the trade, 
prices, values, wages, etc., of and in foreign countries, as given in consular and other 
reports. The series of years are given, so that computations may be made for each 
year in the proper mone^ values of such year. In hurried computations, the-reduc- 
tions of foreign currencies into American currency, no matter for how many years, 
are too often made on the bases of latest valuations. When it is taken into account 
that the ruble of Russia, for instance, fluotuated from 77.17 cents in 1874 to 37.4 cents 
in April, 1897, such computations are wholly misleading. All computations of values, 
trade, wases, prices, etc., of and in the "fluctuating- currency countries'' should be 
made in the values of their currencies in each year up to and including 1890, and 
in the quarterly valuations thereafter. 

To meet typographical requirements, the quotations for the years 1876, 1877, 1879, 
1881, 1882, and 1891-95 are omitted, these years being selected as showing the least 
fluctuations when compared with years immediately preceding and following. 

To save unnecessary repetition, the estimates of valuations sire divided into three 
classes, viz: (A)X^ountries with fixed currencies; (B) countries with fluctuating cor- 
renciesy and (C) quarterly valaations of flaotoating currencies. 
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6 VALUES OP FOREIGN COINS AND CURRENCIES. 

A. — Countries with fixed currencies. 

The fonowing official (United States Treasary) valnatioDs of foreign coina do not inolade "rates of 
exchange." 



Countries. 



Standard. 



Monetary unit. 



Argentine Republic ■ . i Gold and silver . 



Austria- Hungary '. . . 
Belgium 



Peso. 



Gold Crown 

Gold and silver . ' Franc. 



Brazil Gold. 



British North Amer- 
ica (except New- 
foundland). 
British Honduras — 
Chile 



Costa Rica. 
Cuba 



Value in 

United 

States 

gold. 



Milreis 



.do ' Dollar 



.do 
.do 



I 



do 

Peso - . 



Denmark 



do 

Gold and silver . 



Gold. 



Colon 
Peso . 



$0.96,5 


.20,1 


.19.3 


.54.6 


1.00 



1.00 
.36,5 



Egypt ' do 



Finland. 



.do 



Crown 

Pound (100 pias- 
ters). 
Mark 



France Gold and silver . 

I 

Germany ' Gold 

Great Britain do 



Greece Goldand silver . 



Haiti do 

Italy do 



Japan * (Jold 

Lil>erla do 

Netherlands^ Goldand silver. 



Franc 



Mark 

Pound sterling. 



Drachma 



Gourde 
Lira... 



Newfoundland Gold.. 

Portugal I do 

Russia ' ' do 



Spain Gold and silver 

Swe<len and Norway . Gold 



Switzerland 
Turkey . . 
Uruguay 



Gold and silver . 



Ten ... 
Dollar . 
Florin . 

Dollar . 
Milreis 
Ruble. . 



Peseta. 

Crown . 
Franc . 



Gold Piaster 



Venezuela GoM and silver . 



.do 



Peso 



Bolivar 



.46,5 


.92,6 


.26.8 
4.94.3 


.19,3 


.19,3 


.23.8 
4.86.6^ 


.19.3 


.96.5 
.19.3 


.49,8 
1.00 
.40.2 


1.01.4 
1 08 
.51.5 


.19.3 


.26.8 
.19.3 


.04.4 


1.03,4 


.19,3 



Coins. 



Gold— Argentine ($4.82,4) and h 
ArffODtine; silver— peso ana 
divisions. 

Gold— 20 crowns ($4.05.2) and 10 
crowns. 

Gold— 10 and 20 franc pieces; 
silver— 5 francs 

Gold— 5. 10, and 20 milreis; sil- 
ver— 4« li <^<i 2 milreis. 



Gold— esendo ($1.25). doubloon 
($3.65). and condor ($7.30) i sil- 
ver—peso and divisions 

Gold— 2, 5, 10, and 20 colons; sil- 
ver— 5, 10, 25, and 50centisimos. 

Gold— doubloon ($5.01,7) ; sil- 
ver—peso (60 cents). 

Gold— 10 and 20 crowns. 

Gold- 10, 20, 50. and 100 piasters; 
silver- 1. 2. 10. and 20 piasters. 

Gold— 10 and 20 marks ($1.03 and 
$3.85,9). 

Gold— 5. 10, 20. 50, and 100 fhuics ; 
silver— 5 fWincs. 

Gold— 5. 10. and 20 marks. 

Gold— sovereign (poundsterling) 
and half sovereign. 

Gold— 5, 10. 20. 50. and 100 drach- 
mas; silver— 5 drachmas. 

Silver— gourde. 

Gold— 5, 10, 20. 50. and 100 lire; 
silver— 5 lire. 

Gold— 1. 2. 5, 10, and 20 yen. 

Gold— 10 florins; silver— i 1. and 

2i florins. 
Gold-$2 ($2.02.7). 
Gold— 1. 2. 5, and 10 milreis. 
Gold— imperial ($7.71.8) and ^ 

imperial ($3.'80)^ silver—^, i, 

ana I ruble. 
Gold— 25 pesetas; silver— 5 pese- 
tas. 
Gold— 10 and 20 crowns. 
Gold— 5. 10. 20. 50, and 100 francs; 

silver— 5 francs. 
Gold-25. 50, 100. 200, and 500 

piasters. 
Gold — peso; silver — peso and 

divisions. 
Gold-5. 10, 20. 50. and 100 boli- 

vars : silver— 5 t>olivars. 



> In 1874 an<l 1875 the gold standard prevailed. 

' The gold standard was adopted October 1, 1802. (See Consular Reports, No. 147, p. 623.) Values are 
still, however, frequently expressed in the florin or gulden, which is worth 2 crowns, or 40.6 cents. 
* Gold standard adopted October 1. 1897. (See Consular Reports, No. 201, p. 259.) 
^See notit to table ot fluctuating currencies. 

> For an account of the adoption of the gold standard, see Review of the World's Commerce, 
1896-97, p. 254. 



VALUES OF t^OBElGK COINS AND CURRENCIES. 
B.^Countries wiikfluotuaiing curreneiei, 1874-1890. 



CoantriM. 



Austria- Ilan^ary '. 
BoliviA 



Central America 

China 

Colombia 

Ecuador 

Egypt* 



India 

Japan 

Mexico 

Ketherlanda *. 



Pern . . . 
Ransia. 
Tripoli 



Standard. 



Silver. 
do 



do 

do 

do 

do 

Gold.. 



Silver 

/Gold 

\8ilver 

do 

Gold and 
silver. 

Silver 

....do 



If onetary unit. 



Florin 

Dollar until 
1890: bolivi- 
ano there* 
after. 

Peso .......... 

Haikwimtiiei! 

Peeo 

do , 

Poand (100 
piaatera). 

Rupee 

^Yen 

Dollar 

Florin 



Sol 

Ruble 

Mahbab of 20 
piaatera. 



Value in 



of the United States gold dollar 
on January 1 — 



1874. 1875. 



$0.47.8 
.96,5 



.96.5 
1.61 
.96.5 
.96.5 



{ 



.45.8 
.99.7 



1.04.7* 
.40.5 

.92.5 

.77,17 

.87,00l 



$0.45,8 
.96.5 



.91.8 
1.61 
.96,5 
.91.8 



.48.6 
.99,7 



.99, 8 
.88.5 

.91,8 
.73,4 
.82,9 



1878. 



1880. 



$0.45,8 
.96,5 



.91,8 



$0.41,8 
.88,6 



.88,6 



.96,5 

.91,8 

4.97.4 

.48,6 
.99,7 



.99,8 
.88.5 

.91.8 
.78.4 
.82.9 



.83.6 

.83.6 

4.97,4 

.89.7 
.99,7 



.90 9 
.40.2 

.83.6 
.66.0 
.74,8 



1883. 



$0.40.1 
.81,2 



.81,2 
.81,2 
4.90 

.38,6 



87,6 
88,2 



.81,2 

.65 

.73.8 



1884. 



$0.39,8 
.80,6 



.80,6 
.80,6 
4.90 

.88,f 



.86,9 
.87,5 



.80,6 
.64,5 
.72,7 



Countries. 



Standard. 



Austria-Hungary ^..; Silver 
Bolivia ' do 



Central America J do 

Colombia do 

Ecuador I do 



Egypt' Gold 



India 

Japan 

Mexico 

Peru 

RiiMia 

^ 41 JIOaI ««••••••■••< 



Monetary unit. 



Value in terms of the United States gold dollar 
on January 1~ 



1885. 




Florin 

Dollar until 
1800; bolivi- 
ano there- 
after. 

Peso 

.....do 

do 

Pound (100 
piasters). 

Rupee 

Yen 

Dollar 

Ruble 

Mahbub of 20 
piasters. 



|$0.30,3 
.79.5 



.79.5 
.79,5 
4.90 

.37,8 



.85,8 
.86.4 
.79.5 
.63,0 
.71,7 



1886. 



$0. 37. 1 
.75,1 



1887. 



$0.85,9 
.72.7 



.75,1 
.75,1 
4.90 

.35.7 



.81 

.81.6 

.75,1 

.60,1 

.67.7 



.72.7 

.72,7 

4.94,3 

.84.6 

.99,7 

.78,4 

.79 

.72,7 

.58.2 

.65,0 



1888. 


1880. 


$0.34,5 


$0.33,6 


.69,0 


.68 


.69,9 


.68 


.60,9 


.68 


.69.9 


.68 


4.94,3 


4.94.3 


.32,2 


.32,3 


.99,7 


.99,7 


.75,3 


.73,4 


.75.9 


.73.9 


.69.9 


.68 


.55,9 


.54,4 


.63 


.61.4 



1890. 



$0.42 
.85 



.85 

.85 

.85 

4.94,3 

.40,4 

.99,7 

.91,7 

.92,3 

.85 

.68 

.76,7 



■ The silver standard prevailed in Austria-Hungary up to 1882. The law of August 2 of that year 
(see C«insular Reports, ao. 147, p. 623) establishea the gold standard. 
* The Egyptian pound became fixed in value at $4.94,8 in 1887. 
■The Netherlands florin fluctuated up to the year 1880, when it became fixed at 40.2 cents. 



VALUES OF FOREIGN COINS AND CURRENCIES. 
C. — Qumrttrlg talttatton* ttffiw>tuating eiirrmofM. 
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FOREIGN WEIGHTS AND MEASURES. 



The following table embraces only sach weights and measures as are given from 
time to time iu Consular Reports and iu Commercial Relations: 

Foreign weightt and metuures, withAmmHoan equivalents. 



Denomixiatioiia. 



Almnde 
Ardeb .. 
Are 



Where ueed. 



American equivalents. 



Arobe 

Arratel or libra. 

Arrobafdry).... 

Do 



Do 

Do 

Do 

Do 

Arroba (liquid) . . 

Arsfaiue 

Arsfalue (square) 

Artel 

Baril 

Barrel 

Do 

Berkovets 

Bonglcal 

Boaw 

Bn 



Butt (wine) 

Cafflso 

Candy 

Cantar 

Do 

Do 

Cantaro (cantar) 

Carga 

Catty 

Do> 

Do 

Do 

Centaro 

Centner 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Chih 

Coyan 

Do 

Coadra 

Do 

Do 

Do 

Cubio meter 

Cwt. (hundredweight) 

Dessiatine 

Do 

Drachme 

Egyptian weights and measures 



Portugal 

Metric 

Paraguay 

Portugal 

Argentine Kepnblio 

Brazil 

Cuba 

Portugal .. 

Spain 

venesuela 

Cuba, Spain, and Venezuelfi 

Russia 

do 

Morocco 

Argentine Republic and Mexico. 

Malta (customs) 

Spain (raisins) 

Russia 

India 

Sumatra 

Japan 

Spain 

Malta 

I nd i a ( Bom bay) 

India (Madras) 

Morocco 

Syria (DamascuH) 

Turkey 

Malta 

Mexico and Salvador 

China 

Japan 

Java, Slam, and Malacca 

Sumatra ••• 

Central America 

Bremen and Brunswick 

Darmstadt 

Denmark and Norway 

Nuremberg 

Prussia 

Sweden 

Vienna 

Zollverein 

Double or metric 

China. 

Sarawak . 

Siam (Koyan) 

Argentine Republic. 

Paraguay. 

Paraguay (square) 

Uruguay 

Metric , 

British 

Russia. 

Spain 

Greece 

(See Consular Beports, No. 144.) 



4.422gallons. 
7.0907busbels. 
0.02471 acre. 
25 pounds. 

1.011 pounds. 
25.3175 pounds. 
82.38pounds. 
25.3(W4 pounds. 
82.38 pounds. 
25.86jM>unds. 
25.4024 pounds. 
4.283 gallons. 
28 inches. 

5.44 square feet. 

1.12 pounds. 
20.0787 gallons. 
11.4 gallons. 
100 pounds. 
361.12 pounds. 
832 grains. 

7,098 J( square meters. 
0.1 inch. 
140 gallons. 
6.4 gallons. 
529 pounds. 
500 pounds. 
113 pounds. 
575 pounds. 
124.7036 pounds. 
175 pounds. 
300 pounds. 
1.333^ (1|) poundn. 
1.31 pounds. 
1.35 pounds 
2.12 pounds. 
4.2631 gallons. 
117.5 pounds. 
110.24^ pounds. 
110.11 pounds. 
112.48 pounds. 
113.44 pounds. 
93.7 pounds. 
123.0 pounds. 
110.24 pounds. 
220.46 pounds. 
14 Inches. 
3,008 pounds. 
2,067 pounds. 
4.2 acres. 
7fiL9yards. 
8.077 square feet. 
Nearly 2 acres. 
35.3 cubio feet. 
112 pounds. 
2 6097 acres. 
1.599 bushels. 
Half ounce. 



'More fi:«quently called **kin.*' Among merchanta in the treaty porta it equals 1.83^ pounds avoir- 
dupols. 
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FOREIGN WEIGHTS AND MEASURES. 



Foreign weights and measures, ^cith American equiralentt — Continaed. 



Denominations. 



Fanega (dry) 

Do 

Do 

Do 



Where used. 



Central America. 

ChUe.... 

Cnba 

Mexico 



Do Morocco 



Do 

Do 

Do 

Fanega (liquid) 

Fftddan 

Frail (raisins).. 
Frasi'O 

Do 

Fader 

Gamico 

Gram 

Hectare 

Hectoliter : 

Dry , 

Liquid 

Joch 

Ken 

Kilogram (kilo) 

Kilometer 

Klafter 

Koku 

K'rree 

Last 

Do 



Umguay (double) . . 
Uruguay (single) . . . 

Yenesuela 

Spain 

jKypt 

Spain 

A rgentine Republic . 
Mexico 



Luxemburg 

Russian Poland. 

Metric 

do 



Do 

Do 

Do 

Do 

Loagiio (land). 
Li 



Libra (pound). 

Do , 

Do 

Do 

Do 



Do 

Do 

Do 

Do 

Do 

Liter 

Livre(i>onnd). 

Do 

Load 



do 

do 

Austria-Hungary 

Japan 

Metric 

do 

Russia 

Japan 

Russia 

Jielgium and Holland. 
England (dry malt) . . . 

Germany 

PrnsHia , 

]iussian Poland 

Spain (salt) 

Paraguay 

China 

Castilian 

Argentine Republic . . 

Central America 

Chile 

Cuba 

Mexico 

Peru 

Portugal 

Uruguay 

Yenezuela 

Metric , 

Gn^erc 

Guiana 

England (timber) 



American equivalents. 



Man Sana 
Do... 

Marc 

Maund .. 



Costa Rica 

Nicaragua and Salvador , 

Bolivia 

India 



Meter I Metric , 

Mil 

Do 

Milla 

Morgen 

Oko 

Do 

Do 

Do 



Denmark 

Denmark (geographical).. 
Nicaragua and Honduras. 

I*russia 

Egypt 

(ireece 

Hungary 

Tu rkey , 

Hungary and Wallachia.. 



Do « 

Pic j Egypt 

Picul ' Itomeo and (Celebes 

Do China, Japan, and Sumatra 



Do 

l>o 

Do 

Pie 

Do 

Pik 

P«>od 

Puud (pound) 
Quarter 

Do 

Quintal 

Do 



Java. 

Philippine Islands (hemp). 

Philippine Islands (sugar) . 

A rgentine Repnblio 

Castile 

Turkey 

Russia 

Denmark and S'weden 

Great BriUin , 

London (coal) , 

Argentine Republic ..^.... 
BraaU 



1.5745 bushels. 

8.575 bushels. 

1.599 bushels. 

1.54728 bushels. 

Strike fanega, 70 lb8.; 

full fanega. 118 lbs. 
7.776 bushels. 
8.888 bushels. 
1.599 bushels. 
16 gallons. 
1.03 acres. 
50 pounda. 
2.5U96 quarts. 
2.5 quarts. 
264.17 gallon^. 
0.88gallon. 
15.4ra grains. 
2.471 acres. 

2.838 bushels. 

26.417 gallons. 

1.422 acres. 

6 feet. 

2.2046 ponnds. 

0.621376 mile. 

216 cubic feet. 

4.9629 bushels. 

3.5 bushels. 

85.134 bushels. 

82.52 bushels. 

2 metric tons (4,480 lbs.). 

112.29 bushels. 

lift bushels. 

4,760 pounds. 

4,633 acres. 

2,115 feet. 

7,100£rain8(troy). 

1.0127pounds. 

1.043 pounds. 

1.014 pounds. 

1.0161 pounds. 

1.01465pounds. 

1.0143 pounds. 

1.011 ptounds. 

1.0143 pounds. 

l.OlOlr pounds. 

1.0567 quarts. 

1.1 pounds. 

1.0701 pounds. 

Square, 50 cubic feet; 
unhewn, 40 cubic feet; 
inch planks, 600 super- 
ficial feet. 

IS acres. 

1.727 acres. 

0.507 pound. 

82| pounds. 

39.37 inches. 

4.68 miles. 

4.61 miles. 

1.1493 miles. 

0.63 acre. 

2.7225 pounds. 

2.84 ponnds. 

3.0817 pounds. 

2.85418poundH. 

2.5 pints. 

21| inches. 

135.64 ponnds. 

133| pounds. 

135.1 pounds. 

139.49 pounds. 

140 pounds. 

0.9478 foot. 

0.91407 foot. 

27.9 inches. 

36.112 pounds. 

1.102 pounds. 

8.252 bushels. 

36 bushels. 

101.42 pounds. 

130.06 pounds. 
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Foreign weighta and measures, mth American eqmvalents — Coutinaed. 



BenomiiMtioDB. 



Where used. 



Quintal I CMtile, Chilo, Mexico, and Peru 

Do I Qreece 

Do ' Newfoundland ( AhL ) 

Do l*araguay 

Do ! Syria 

Do. 
Bottle. 

Do. 
Sai 



oagei 
Salm 



im. 

Se 

Seer 

Shaku 

Sho 

Standard (St. Petersburg) 

Stone 

Snerte 



Metric 

Palestine 

Syria 

Russia 

MalU 

Japan 

India 

Janan 

do 

Lnm ber lueasure . 

British 

Uruyuay 



American otiuivaUsntM. 



Japan 

Cochin China.. 

Japau 

do 

Spat'e measure. 



San 

Tael 

Tan 

To 

Ton 

Tonde (cereals) ' IJcnmark 

Tondelaod I do 

Tsnbo 

Tsnn 

Tunna 

Tunnland 

Vara 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Vedro .. 

Vergees 

Verst 

Tlooka 



Japan 

China 

Sweden 

do 

Arg(*ntine Kepublic 

Castile 

Central A merica — 

Chile and Peru 

Cuba 

Curasao 

Mexico 

Paraguay 

Venezuela 

Kussia 

I«le of Jersey 

Kuasia 

Kuasian Poland 



101.61 pounds. 
123.2 pounds. 
1 12 pounds. 
100 i»oundA. 
125 pounds. 
220.46 pounds. 

ponndrt. 
5} pounds. 
7 f«et. 

490 jMMindH. 
0.02451 acre. 

1 ]>oui!d 13 ounces. 
11.9305 inches. 

1 6quartM. 

165 cubic feet. 

14 pounds. 

2.700 cuadraH (nee Coa* 

dra). 
1.193 inches. 
590.75 grains (troy). 
0.25 acre. 

2 iKKSkH. 

40 cubic feet. 
3.9478:{ bUMhclH. 
1.36acr4*H. 
6 f«(^t Houare. 
1.41 inrheH. 
4.5 biiHhels. 
1 .22 ncr.*s. 
34.1208 inches. 
0.914117 yard. 
32.87 inches. 
33.367 inches. 
33.384 inches. 
33.375 inches. 

33 inchen. 

34 intrhes. 
33.3H4 inchcB. 
2.707 gallonH. 
71.1 square rods. 
0.063 mile. 
41.98 acroH. 



MKTKIC WEIGHTS AND MKASURKS. 



Metric weights: 

Milligram (Tihnr gram) eqaals 0.0154 graiu. 

Ceutigram (t^^t gram) equals 0.1543 grain. 

Decigram (^'j gram) e<iiials 1.5432 grains. 

Gram eqnals 15.432 grains. 

Decagram (10 grams) equals 0.3527 nance. 

Hectogram (lOO gram») equals 3.5274 ounces. 

Kilogram (1,000 grams) equals 2.2016 pounds. 

Myriagram (10,000 grams) equals 22.046 pounds. 

Quintal (100,000 grams) equals 220.46 pounds. 

Millier or tonnea — ton (1,000,000 grams) espials 2,201.6 pounds. 
Metric dry measures : 

Milliliter (jihus liter) equals 0.061 cubic inch. 

Centiliter (7-^ liter) equals 0.H102 cubic inch. 

Deciliter (^ liter) e<]ual8 6.1022 cubic inches. 

Liter equals 0.908 quart. 

Decaliter (10 liters) equals 9.08 fiuarta. 

Hectoliter (100 liters) equals 2.838 bushels. 

Kiloliter (1,000 liters) equals 1.30S cubic yards. 
Metric liquid measures: 

Milliliter (th'itd liter) equals 0.0388 iluid ounce. 

Centiliter /tAh liter) equals 0..338 iluid ounce. 

Deciliter (^^ liter; equals 0.845 gill. 

Liter eqaals 1.0567 quarts. 

Decaliter (10 liters) e(iuals 2.6118 gallons. 

Hectoliter (100 liters) equals 26. 117 gallons. 

Kiloliter (1,000 liters) equals 264.18 gallons. 
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Metric measures of len^h : 

Millimeter {rihnj meter) eqoAls 0.03d4 inch. 

Centimeter (r^ meter) equals 0.3937 inch. 

Decimeter (tVt meter) equals 3.937 inches. 

Meter equals 39.37 inches. 

Decameter (10 meters) equals 393.7 inches. 

Hectometer (100 meters) equals 328 feet 1 inch. 

Kilometer (1,000 meters) equals 0.62137 mile (3,280 feet 10 inches). 

Myriameter (10,000 meters) equals 6.2137 miles. 
Metric surface measures : 

Centare (1 square meter) equals l,fi50 square inches. 

Are (100 square meters) equals 119.6 square yards. 

Hectare (lO^CKX) square meters) equals 2.471 acres. 



DISPOSAL OF SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 



■ dbpabtment oibculab. 

Dbpabtmsnt of State, 

Washington, January 20, 1898. 
To the consular officers of the United States. 

Gentlemen: The Department of Agricultnre desires to obtain 
accurate information in regard to the disposal of garbage, sewage, etc, 
in foreign cities, and for this parpose has prepared a statement giving 
in detail the scope of the investigation which it has requested this 
Department to make through the cooperation of consular officers. 

I inclose a copy of this statement for your information and guidance, 

and will be pleased to have you make the desired investigation in the 

manner suggested therein and prepare and forward a report upon the 

subject to this Department at your earliest convenience, if the matter 

is one treated by modern scientific methods in your district or would 

be of special interest for other reasons. 

Be8i>ectfully, yours, 

Thos. W. Cbidler, 

Third Assistant Secretary. 

United States Depabtment of AaBiouLTUBE, 

Division of Chemistey, 
Washington, D. C, December 1, 1897. 

dibegtions fob segubino infobmation in beqabd to the dis- 
posal of gabbage, sewage, etc., in fobeign cities. 

The United States Department of Agriculture has entered upon the 
study of modern methods for the disposal of city wastes with the view 
of extending their use for fertilization in all cases where this can be 
economically done without violating the laws of good sanitation. In 
order that we may do this to the best advantage, we must have at hand 
the results of experiments that have been made in this line abroad, 
and therefore we invite your assistance in obtaining information in 
regard to the methods in use for the disposal of the wastes of the cities 
and towns in your consular district. 

In studying this subject, the agricultural utilization of these mate- 
rials may be considered from three standpoints: 

First. In the case of some materials, under certain conditions their 

fertilizing value may be so great that their use in agriculture will yield 

a distinct profit to farniers and to urban communities. 

13 



14 SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 

Second. Tbe fertilizing value of the materials may be snffioient to 
partly pay the cost of a given method of disx>osal. 

Third. A scheme of utilization may be developed in which materials 
having industrial or fuel value can be turned to account in the prepa- 
ration for market of materials having fertilizing value. 

It is only when considered from this latter point of view that the 
agronomist can be interested in many of the materials concerning which 
we are asking for information. 

Information is desired in regard to methods for the collection, removal, 
and final disposal of the following waste materials: Garbage, the waste 
of animal and vegetable foods of all kinds; tin cans, bottles, broken 
glass and crockery, ashes, sawdust, floor sweepings, grass and weeds; 
paper and coarse rubbish, including boxes, old shoes, leather and rub- 
ber scraps, fragments of carpets, womout household articles and cook- 
ing utensils of metal or other materials, etc.; household waste waters 
from the kitchen, laundry, and chambers; water-carried sewage; excre- 
mentitious matter not water-carried; street sweepings; factory wastes, 
solid and liquid; market and abattoir refuse; dead animals, including 
horses, cattle, sheep, swine, dogs cats, etc. 

It is often the case, in this country at least, that the latest and most 
sanitary methods for the disx>osal of wastes are first adopted in com- 
paratively small cities. 

You will, undoubtedly, find that two or more of the classes of mate- 
rials enumerated are collected and disposed of together, and will have 
to be treated collectively in your rex>ort. In all cases state definitely 
what materials and what proportion thereof go to make up each waste 
product of which you describe the method of disposal. For example, 
when speaking of garbage, state clearly whether tin cans, ashes, etc., 
are included therein. 

Your work will in the majority of cases be greatly facilitated, and 
perhaps completed, by obtaining and forwarding to us copies of official 
reports upon these subjects by the boards of health, etc., of the cities 
in your consular districts. In addition to publications of this nature, 
copies of or references to any articles in periodical literature or in books 
will be of great value to us. When improvements have been made 
subsequent to the publication of reports, as complete data as may be 
obtainable in regard to their cost, length of time in use, apparent value, 
etc., should be furnished. 

Send copies of official regulations governing the collection, removal, 
and disposal of* these materials, if obtainable. 

Whenever printed reports are not available, please obtain information 
in regard to the different classes of materials as follows: 

GARBAGE. 

Name of the city and its i)opulation. 

What docs the material contain as collected in addition to the waste 
of animal and vegetable foods f 
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What is the amount of material collected, and what is the system of 
collection employed? What is the cost for the collection and removal 
of the material it'om the cityf Is this work done by the city govern- 
ment or by contract? 

What is the cost and manner of final disposal of the material? 
Describe the method of final disposal, and state how long it has been 
in use and what methods have been previously tried and abandoned. 

In case the material is cremated or is treated for the mannfactare of 
grease or fertilizer, state whether the plant is owned and operate<l by 
the city or by a contractor, the commercial value of the products, their 
chemical composition, etc. 

mf CANS, BOTTLES, BROKEN GLASS AND CROCKERY, ASHES, SAWDUST, FLOOR 

SWEEPINGS, GREASE, TAPER, AND OTHER COARSE RCUBISII. 

* 

Furnish us descriptions and data in regard to the cost or profit, 
length of time in use, etc., of any systematic metho^ls that are in use 
for the collection and utilization of any of these materials in the cities 
of your consular district. 

The importance of these materials has been very clearly demonstrated 
at the plant for the sorting and disposal of paper and refuse recently 
installed by the city of New York. 

HOUSEHOLD WASTE WATERS FROM THE KITCHEN, LAUNDRY, AND CHAMBERS. 

What disposition is made of these liquids in the absence of house 
connections with the public sewer systems? What proportion of the 
houses in each city is provided with sewer connections for this puri)ose? 

EXCREMENTITOUS MATTER NOT W^ATER-CAKRIED. 

In case of each of the cities for which you furnish information, in what 
proportion of the habitations is the water system in use for the removal 
of these materials? In the absence thereof, what system of collection 
and disposal is in use? 

W^ATER-CARRIED SEWAGE. 

What system is in use in the various cities of your consular district 
for the final disi)osal of water-carried sewage? 

Is the combined or separate sewer system in use? 

Whenever pumps are used for delivering the sewage at the place of 
disposal, state the cost of installing and operating the pumping plant, 
the volume of liquid pumped, the population of the city, etc. 

In cases where the sewage is used for the irrigation of cultivated 
land, describe the system employed and state the length of time that 
it has been in use, the cost of its installation and maintenance, kind of 
crops grown, income from sale of crops, etc. Does the sewage ftirm 
belong to the city? If not, what is the financial arrangement between 
the city and the owner of the farm ! 
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Does the sewage receiye any treatment before its arrival on the 
fields f If so, describe the process and state the cost. 

Is the land nnderdrainedf 

What is the relation between the population of each city and the 
area of the filter bedsf 

Do any of the cities or towns in your consular district collect the 
sewage and treat it with chemicals for the precipitation of suspended 
and dissolved matter f If so, describe the process used and state the 
cost of installing and maintaining the plant, kind, cost, and amount of 
chemicals used, etc. 

What is the i>opulation of the city, and what is the volume of the 
sewage treated? 

What is the amount and chemical composition of the precipitated 
matters obtained, and what is done with them f 

In case the sludge is sold for the fertilization of land, what is the 
price received for it, and what proportion of the total sludge is thus 
soldf 

STREET SWEEPINGS. 

What methods are in use for the collection, removal, and disi>osal of 
street sweepings? Are these operations performed by the city govern- 
ment or by contract? Give the cost for collection, cost for removal, 
and cost for final disposal for each city. 

What is the population of each city for which you report statistics? 

Since the agricultural value of sweepings varies with the nature of 
the pavements and the manner of collecting, the kind of pavements 
and the manner of collection should be mentioned in each case. 

FACTORY WASTES, SOLID AND LIQUID. 

Are there any manufacturing establishments in your consular dis- 
trict furnishing waste products of agricultural or sanitary interest? 
If so, describe these products and state the methods used for their 
disposal. What are the official regulations governing the wastes of 
factories? ^ 

MARKET AND ABATTOIR REFUSE. 

What methods of disposal are employed for these materials? 

DEAD ANIMALS. 

What methods are in use for their disposal? What is the cost or 
profit to the municipality for their collection, removal, and disposal? 

Describe any methods in use for the industrial or agricultural utili- 
zation of the carcasses of dead animals. 



EUROPE. 

AUSTRIA-HUNGARY. 

REICHENBBRG. 

The population within the corporate limits of Beichenberg numbers 
34,00(), but immediately adjacent to and dependent nx>on the city, and 
separated from it by invisible boundaries, is a population at least as 
great as that named. 

Most of the collected garbage consists of ashes; then come kitchen 
stufis, sweepings, broken glass and crockery, and refuse paper. These 
various elements are placed in recei)tacles by the house owners and are 
removed privately or by the public wagons provided for that purpose 
by the city. Eight hundred house owners in this city use these public 
garbage wagons, but their employment is not compulsory. The cost of 
removal to the city is 4,000 florins ($1,624) a year, of which sum 2,400 
florins ($974) are recovered from the house owners who use the public 
wagons, by means of a tax levied upon them. Much of the garbage is 
used in repairing roads, sand being put over it when dumped on roads 
or low places. The collected manure is sold to persons who use it to 
fertilize fields. The revenue to the city therefrom is about 80 florins 
($32.48) a year. None of this garbage is used for manufacturing or for 
any other purposes than those stated above. 

The public sewers of Reichenberg carry away the household waste 
water and other liquids from all but the few buildings not connected 
with the system. The latter must be provided with waterproof pits, 
from which the liquids are from time to time removed. 

Excrementitious matter is not carried through the sewers, the water 
supply not being sufficient. Dwelling and business premises are pro- 
vided with water-tight sink holes, which are specially prescribed and 
carefully inspected by the local authorities. These depositories are 
emptied into iron reservoirs constructed for the purpose. The pneu- 
matic process and a large hose are used to convey the contents of the 
depository to the iron reservoir. These excrements are taken directly 
to farms in the neighborhood, where, without treatment of any sort, 
they are used as fertilizing material. This pneumatic removal costs 
the city 10,000 florins ($4,060) a year, and every day four to six teams 
are employed in the work. 

The streets of Reichenberg are swept with coarse brooms by men 

employed by the city. The sweepings are formed into small heaps by 

the roadside, removed by a contractor, and finally disposed of to farmers 

for agricultural purposes. The cost of this entire operation amounts to 

10482 2 17 
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17,000 florins ($6,902) anuaally. The streets of Eeicbenberg are all paved 
with granite blocks. 

No manufacturing establishments here furnish waste products of 
agricultural or sanitary interest. The waste products of factories 
which would defile the water of the streams, or conflict with the sani- 
tary regulations, must be purified by chemical process and made innox- 
ious. No regulations govern this matter in detail, each case being 
decided separately by the local sanitary authorities. 

Market refuse is removed in the same manner as street sweepings. 

Dead animals and the refuse from abattoirs are collected by an ofli- 

cial appointed for that purpose, and by him buried in a designated 

place. The city pays him 200 florins ($81.20) a year, and receives no 

profit from this source. I can learn of no methods employed in this 

district for the industrial or agricultural utilization of the carcasses of 

dead animals. * 

Frank W. Mahin, Comtd, 

Beiohenberg, Austria, August 11^ 1898. 



TRIESTK. 

Trieste is a city of about 165,000 souls, but it is still without sewer- 
age in the modern sense of the word, and is far from having the latest 
or most sanitary methods of disposing of garbage and waste. 

There is a movement on foot to adoiTt a modern sewer system, but 
it will probably be some time before anything definite will be decided 
upon. If the present report is of any interest to American sanitarists, 
it is because it may explain the high death rate of this city (33 per 
1,000), and be a warning against the adoption or continuance of medi- 
aeval systems for disx>osing of sewage and ofilal. 

All waste is removed from this city by contract, the present contractor 
receiving annually from the municipality a consideration of 62,400 flor- 
ins ($26,330) for his services. He furnishes all the men, horses, tools, 
carts, pumps, etc., necessary to do the work "in a decent and efficient 
manner." All the rubbish, garbage, and sewage removed by him are 
his perquisite, and he is furthermore paid separately for emptying cess- 
pools or closet vaults, the expense of which is borne by the individual 
house owners. 

It is the contractor's duty to cause all the streets of the city to be 
swept and, when necessary, sprinkled twice a day, and to have the gar- 
bage and waste bin of every house emptied at least once a day. The 
force employed for these purposes numbers 120 men, who gather on an 
average 50 cubic meters (1.765 cubic feet) of sweepings and garbage 
per day. 

Nearly every house has a large vault or cesspool into which the vari- 
ous closets empty, and the vaults of some of the older houses have 
overflow pipes connecting with the drain sewer. In these vaults, the 
solid excrements are often ])ermitted to accumulate for years. For 
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emptying tbem, the contractor is paid 4.50 florins ($1.83) i)er cubic meter 
(35.3 cubic feet). A 10 per cent solution of sulphate of iron and carbolic 
acid is poured into the vault; the contents are then stiiTed and pumped 
into a closed tank. When the tank is full it is taken to an island near 
the city and emptied. To this place are also taken all the street 
sweepings, as well as the garbage and other rubbish cx)llected from the 
different houses. The material thus accumulated is mixed indiscrimi- 
nately, and is allowed to decompose or ferment till the following spring, 
when it is sold to the peasants of the surrounding country at a price 
ranging from 1.50 to 1.70 florins (^K) to 70 cents) per cubic meter. 

Rubbish of a refractory nature, as tin cans, broken glass, and crock- 
ery, is collected separately, but is also taken to this island and used for 
the purpose of regaining land. The present contractor has granted to 
a charitable society, called *'Previdenza," the right to pick out from the 
piles of waste on the streets paper, glass, rags, and whatever other 
material that can be turned to account. 

The waste from the few manufacturing establishments within the 
limits of the city must be removed by the contractor. The factories 
located in the suburbs, however, are compelled to dispose of their own 
refuse, which, as a rule, is dumped into the sea. The public market 
places must be kept clean by the contractor, and must be swept at 
least once a day. 

The slaughterhouses are under the direct control of the city, which 
has assumed the responsibility of disposing of all the refuse. The 
blood is used chiefly for the manufacture of albumen. Other wastes 
are in part turned into fertilizers, but a large portion is allowed to 
become a public nuisance, contaminating both air and soil. 

All animals that have died by sickness or mischance are removed 
and cremated at the expense of their owners by the public flayer, whose 
fees are regulated by a city tarifi*. If such animals have not died of 
contagious diseases, their hides, fat, etc., may be utilized, being the 
perquisite of the flayer. 

Trieste is not without sewers, and most of the houses have kitchen 
drains and some have "overflow pipes" connecting with them, but 
these sewers, it is generally conceded, produce more evil than good, 
for the following reasons : 

(1) They can not be flushed, and thus become a source of contamina- 
tion to the very houses with which they are connected. 

(2) They empty into the sea at the water front, which forms the bor- 
der of one of the principal streets of the city, sending forth pestilen- 
tial odors, obnoxious to passers-by, and still more so to those who have 
their permanent abodes in that portion of the city. The further con- 
struction of sewer connections for the conveyance of excrementitious 
matter is now prohibited, but as long as the overflow pipes are per- 
mitted to do their nefarious work, the sewers will continue to be what 
they always have been — a public nuisance and abomination. 

Fredk. W. Hossfeld, Comul. 
Trieste^ May lo, 1898. 
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Since the Liberal i)arty bas been intrasted witli the control of the 
affairs of the eity — that is, for more than twenty years— most of the 
mnuicipal departments have been reorganized, improved, and extended. 
This is true of the department charged with the cleaning of the public 
streets, sewers, etc. In 1872, the liea<lquarterij of the department were 
located at Rue des Pr^dicatenrs, No. IS, and consisted of a mlable for 
48 horses, a blackHmith's shop, and a wheelwright's turable-down shed. 
These accommodations were absolutely insufficient for the requirements 
of the service. Hardly had the party named taken ofiice than it appro- 
priated the funds necessary for the improvement of the iiuarlcrB of the 
department. In .launary, ld7J, the common council approved the plan 
for the constraction of a new stable for 26 horses, a blacksmith's shop, 
and a saddlery. By reason of the considerable increase in the popu- 
lation of the eity, it became necessary in 1878 to construct a branch 
establishment in the northern section. This establishment was pro- 
vided with a stable for 30 horses and workshops necessary for the 
ordinary repair of implements used. Notwithstanding this important 
addition, tlie ([uarters once again proved insufficient. 

Since the abolishment, in 1875, of the dues for the emptying of cess- 
pools, the commissioners have been repeatedly obliged to increase the 
number of men forming night squads, first from 6 to 8, then from S to 
12, and then from 12 to 14, in conse<juence of the large quantities of 
water that people emptied into the sewers. More room was required in 
Kue des Pri-dicateurs to stable horses, put up machinery, etc. This 
branch of the service soon became of such importance that it demanded 
an entire reorganization of the service on a new footing. 

In 1882, the office w!is enlargeil in order to conveniently accommodate 
the employees re(|uired to keep the books and do the necessary writing. 
Simultaneously with this improvement, plans were elaborated for the 
condemnation of the buildings situated behind the school of the Rue de 
la Ferme, so us to iippropriate the land for the necessary extension 
required by the main building. The condemnation was efl'ented in 
1883 and the work commenced in 1884. This comprised a stable for 
38 horses, an infirmary with stalls for 11 horses, a storehouse and sheds 
for the implements and tools. 

The expenditures amounted to about $ol,14.j for the land condemned 
and to $17,370 for the building erected. In 1888. the common council 
voted a special appropriiition of $57,900 to place the department of 
public health iu a position to enlarge its branch division and to enable 
it to have constructed in both plates additional covered sheds to store 
paraphernalia, daily becoming greater. Notliwithstandiug these sev- 
eral alterations, at present the stables of the main premises are being 
enlarged so as to accommodate the 12 horses purchased for the working 
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of a recently acquired number of cessx)ool-cleaning carts. In addition 
to these improvements, the common council has recently voted an 
appropriation of $19,300 for the increase in number of boats, and for the 
purpose of buying a plot of land in the heather land district, to serve as 
a place of deposit for the street mud remaining unsold. 

The department of health is divided into bureaus charged with the 
following duties: (1) Disposal of sewage and refuse; (2) sweeping 
the streets; (3) watering the streets, avenues, and public squares; (4) 
overseeing and disiufectiug all alleys, courts, etc.; (5) washing and dis- 
infecting the urinals; (6) cleaning and disinfecting the foulair valves 
or siphons; (7) cleaning and disinfecting the sewer holes, slides, and 
all spots where filth may be deposited; (8) disinfecting apartments, 
inland boats, or any seagoing crafts contaminated by any infectious dis- 
ease; (9) depositing fecal matter and filth when collected; (10) loading 
and transporting fecal matter and city refuse by rail and by boat. 

The two establishments are located, the principal one in Kue des 
Pr^dicateurs, and the second in Bne d'Autriche. The stables of the first 
contain 127 horses, those of the second 32. The principal establishment 
has a storehouse and sheds for vehicles, with shops for wheelwrights, 
blacksmiths, saddlery, sailmaking, and paintiDg purposes. The branch 
establishment consists of a wheelwright's shop, a blacksmith's shop, 
and a saddlery. 

Sewage, 

The emptying and cleaning out of cess vaults is done each day by 
the Talard system, of Paris. Five pneumatic steam pumps and 25 two- 
horse cylindrical vans, of a capacity of about 793 gallons each, are 
employed. This machinery is manipulated by five gangs of men, com- 
prising each an overseer, a machinist, 4 workmen, and 5 drivers. The 
use of the Talard system dates from 1883. Before this period such 
work had been performed at night, and bellows pumps or pumps of the 
Dqden system had been employed, both being worked by hand. The 
number of men required was comparatively greater, and was made up 
of fourteen gangs, comprising each 1 head nightsman, 4 workmen, and 
3 drivers, with receiving vans dragged by horses. 

Night service was the cause of much unpleasantness to the inhab- 
itants of the city; everywhere on their way these vehicles polluted 
the air, giving rise to constant complaints. All this nuisance has 
been avoided by the adoption of the Talard system, which as regards 
shortness of time required to fill the receivers, and cleanliness, can be 
considered as perfect of its kind. The present system has materially 
contributed to bettering the sanitary state of the city. The communal 
authorities have thought well not to hesitate in making the large out- 
lays necessary for the purchase of the Talard sanitary system, when 
the object to be attained was so important. 

The amount of fecal matter collected annually is, on an average, 
21)134,400 gallons. Nineteen sailboats, the property of the city, of 
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an average capacity of 18,493 gallons, are employed in the transport 
of this refuse. Besides the system of transportation by boat, there is 
also one lately adopted, by means of cistern freight cars, to fill the 
uamerous orders coming from agricultural districts through which a 
railway passes. Ten of these cars are already doing this class of 
service. 

A noteworthy improvement has been effected in the examination 
and lighting of cesspools. Formerly, the primitive style of lamp with 
a wick was in use, which caused at times accidents through the flame 
coming in contact with the inflammable gases these places contained, 
giving rise to fire or explosion. To prevent the occurrence of like 
catastrophes, the commissioners sought for a safety lamp. That used 
by the Belgian and English miners, as well as an electrical lamp, were 
tried. The first gave insufficient light, and the second, not being 
fed by the air of its surroundings, failed to become extinguished in 
a vitiated atmosphere, making it obligatory to use a lamp with an 
open flame in cases where deep examinations of the cesspools became 
necessary. One of the employees, named Verschuren, conceived the 
idea of applying te an ordinary Belgian petroleum lamp the system 
of the miners' lamp, producing in this manner a lamp possessing all 
the requisites. This not only does not ignite .the inflammable gases, 
but has the advantage of extinguishing instantly in foul air; further, it 
has a very great light-giving power, gives no smoke, as the wick lamps 
did, and consumes petroleum. 

On the boats with the Talard system, a lantern was placed over an 
opening arranged in the form of a funnel in one of the hatches, 
through which funnel all the gases generated in the vessel passed and 
were consumed by the flame of the lantern. This system, however, was 
very defective, as the flame went out each time that the loading was 
done too rapidly. This has been remedied by suppressing the lantern 
and connecting the receiver direct with the boat by means of a suction 
pipe. The gases generated in the boat are drawn into the receiver and 
there collected during the process of loading. When this is accom- 
plished, the receiver is connected by means of the same suction pipe 
to a pneumatic steam pump, which in turn exhausts the receiver of foul 
gases, driving them into the machine's furnace to be there consumed. 

Street sweeping. 

The city, as regards the sweeping of its streets, has been divided into 
16 districts, each of which is served by a gang of men composed of a 
foreman and 7 sweepers; these, again, are under the supervision of 2 
overseers. Populous sections, with thoroughfares through which street 
cars run, are kept clean by a gang of 70 men supplied with wheelbar- 
rows. Their line of work includes the removal of garbage from dwell- 
ings by carts. * Garbage carts go their rounds but once a day. For- 
merly, when the&e had passed, people were obliged to do one of two 



SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 23 

things — either to allow gai*bage to remain in their houses for twenty- 
four hours or to throw it in the street, thereby risking fines at the 
hands of the police. This filth was obliged to remain uncollected until 
the passage of the cart the next day, an infectious and pestilential 
mass. This dangerous state of things came to an end whjen the barrow 
men were employed. Each barrow man has but a limited number of 
streets to attend to. His work consists in removing continually all the 
refuse deposited in the street, putting in his barrow till household 
detritus, cleaning and disinfecting with sulphate of iron the openings 
of the sewers, conduits, etc. He empties his wheelbarrow in some 
isolated spot in his district, and the heap so formed is taken away 
by the^ passing carts before decomposition has had time to develop. 
Twelve small structures of iron, destined to receive the oflfal gathered 
by the men, have just been built. If this experiment answers expec- 
tations, each district will be furnished with similar ones. 

As regards the taking up of ashes and garbage from the houses, the 
city is subdivided into 41 districts, more generally called 'Hums,'' 
each turn or round furnished with a cart, a conductor, and a female 
sweeper. The old carts with two wheels have been replaced by four- 
wheeled wagons. These are closed and have a capacity double that of 
the others. The employment of these new vehicles constitutes a marked 
improvement in the way of economy as well as in that of hygiene and 
cleanliness. The sides of the covers when opened are provided with a 
guard, to prevent the dust made while turning out the tilth from incom- 
moding passers-by. All street offal with household garbage is put in 
boats or on cars; the amount yearly collected being estimated at 
160,000 cubic meters (5,315,000 cubic feet). 

Watering of the streets. 

The watering of public squares and thoroughfares is performed by a 
gang of 24 workmen, each being furnished with a standpipe and hose 
apparatus running on wheels. The watering of the streets is done by 
8x>ecial wagons provided with large metal casks, containing the water 
which is forced into the sprinkling pipes. These vehicles are 34 in 
number and each is drawn by one horse. The method of distribution 
of water everywhere in the city is of such a nature as to allow the pub- 
lic thoroughfares to be watered on a large scale. It is performed on 
the boulevards by men called "fountaineers," provided with pipes and 
hose, and in the streets by the watering carts. 

Xarrow streets and alleys. 

The narrow streets and alleys, numbering 445, are daily gone through 
by the men with barrows, who are charged with the cleaning out and 
disinfection of the water holes and with the clearing out of the sewer 
conduits. Once a week the sweepers undertake a thorough flooding 
of them all. 
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UrinaU. 

The cleaning and diskifectiou of the urinals, nambering in all 350^ is 
done twice a day the whole year round by 9 women and 1 man, whose 
special duty is the removal, with spirits of salt, of all the yellow 
deposits that develop after a certain time on the surface of the urinals. 
These employees are under the supervision of an overseer. Since 1885, 
many of the urinals have been furnished with apparatus fitted to clean 
them by a constant flow of water. This permanent washing prevents 
all fouling. For disinfection purposes " Jeyes" creoline is employed, 
being considered the best material. 

The foul-air valves and siphons connected with urinals, about 3,500 
in number, are cleaned out in winter during daylight and in summer at 
night. The contents are first disinfected with chloride of lime, and 
when the process of emptying has been completed, tlie bottom is also 
covered with this same disinfectant and the recipient filled with clear 
water. This work is done under the supervision of an overseer, 7 four- 
wheeled mud carts and 2 vehicles carrying water, called <^ tons,'' being 
employed. For hygienic reasons, troughs of galvanized iron have been 
substituted for the wooden ones formerly in use. 

Methods of disinfection. 

Disinfection is done in apartments, on board inland boats and sea- 
going craft that are reported by the health officers to be contaminated 
by an infectious disease. The apparatus employed consists of two 
steam generators, several pulverizers, and the necessary instruments 
to work the Pictet system now in course of trial. The steam generators 
serve to disinfect wearing apparel and bedding by means of hot vapor, 
and the pulverizers to disinfect apartments and the interior of vessels 
by corrosive sublimate. 

The Pictet system of disinfection consists of driving into interior 
spaces, hermetically closed, a certain liquid compounded by this savant 
which vaporizes on contact with the air, producing a gas which destroys 
microbes. This is confined in the premises twenty-four hours. 

Articles of bedding too dirty or too much used to be disinfected are 
consumed by fire and replaced by the charity board. 

The employees comprising the disinfecting corps, the number of 
whom is determined by circumstances, wear while at work clothing 
which is impenetrable and is regularly disinfected, and after their day's 
labor they take a bath. For this purpose, bathing facilities have been 
arranged in the main building. 

Other measures concerning public health. 

The following-named hygienic measures are adjuncts in the service 

of public cleanliness, and complete the list of those already mentioned: 

All machinery, implements used for cesspools or for the sweeping of 
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tbe streets, are cleaned daily, but on Sundays before noon are washed 
by means of copious flooding of water. 

Each cess van employed in the transport of filth is supplied with a 
trough filled with chloride of lime, to enable the driver to disinfect 
immediately any substances in decomposition that he may be called 
upon to put into his vehicle. 

All places where public cabs and carriages are stationed are washed 
and sprinkled daily with a mixture of " Jeyes" creosote and pure water. 
The gutters along the edge of the curbstones are daily cleaned and 
then disinfected. Twice weekly, water from the city's supply is allowed 
to flow over them, after which they are oncQ again disinfected. When, 
as a result of these repeated washings, the interstices between the 
paving stones are cleared of earth*, men scatter ashes over them to fill 
in the crevices. The lowlands of the city, which temporarily serve for 
the purjwse of dumping detritus and rubbish of too poor a sort to be 
devoted to fertilizing purposes, are disinfected twice daily, morning 
and evening, with raw lime, and twice every week with a solution of 
chloride of lime or of sulphate of iron. 

A man from each batch of sweepers is specially charged, after a prior 
cleaning of them by the entire brigade, to disinfect all the comers, 
recesses, slides, sewer holes, and approaches to vacant lots and ter- 
races. During the summer, there is added to each brigade of sweepers 
a batch of men whose si)ecial duty it is to wash out, by means of x)len- 
tiful streams of water from their hose, the conduits and sewer holes, and 
to disinfect them afterwards with raw lime, this process counteracting 
all the unhealthy miasmas that might arise and spread from them. 

From the 1st of May until the 1st of October of each year, the board 
of managers provide for the use of the workmen a cooling drink, 
consisting of a decoction of root licorice and sulphuric ether in the 
proportion of 1 gram of ether (a little more than 15 grains) to 1,000 
grams of liquid (1,500 grains). This beverage, pleasant to the taste, 
is an innocuous preventive of colic and diarrhea, and its use is beneficial 
to the men. 

It is generally admitted that the germs of typhoid fever have their 
origin in the infiltrations of fecal matter into drinking water; at least, 
analysis of tbe water has established this fact in nine cases out of ten. 
The cesspools, the openings of which allow passage for a man, are 
minutely examined after each cleaning out to ascertain if they have 
not some flaw or defect in construction favorable to the escape of fecal 
matter or its infiltration into the water for drinking purposes. Cess- 
pools are further examined to see if they are built according to 
regulations and attbrd all security demanded. 

Disposal of Hireet refuse. 

The city of Antwerp gets rid of the mud daily collected on the city 
streets by selling it in pait to farmers and b'j e;iii\3\oY^\i^\>aftk^N5^^ 
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for fertilizing heather moors, that cover large areas of ground in the 
saburbs of the city. The quantity collected annually can be estimated 
at 130,000 cubic meters (4,689,000 cubic feet). Of this quantity, 60,000 
cubic meters are at present sold, and produce $15,440 profit to the 
city, the balance, 70,000 cubic meters, being employed to transform 
unproductive heather land iuto good fertile ground. The transporta- 
tion is accomplished in part by rail, viz, about 6,000 cubic meters; the 
remainder, 124,000 cubic meters, by boats. 

The city does not clear the heather laud, but limits its efforts to 
covering it over 17.55 inches deep with street mud, and this again with a 
layer, 3.90 to 5.85 inches deep, of the earth found on the spot. When 
this mud has thrown off what is termed its ^'wild oats," that is, when 
it has ridden itself by fermentation of the marsh gases it contains in 
abundance, it is sown with grass seed which produces hay of the very 
best quality, bringing at public sale $115.80 per 2.47 acres. An attempt 
made last year to raise forage, beet roots, obtained $72.37 per acre. 

The city owns a tract of land of about 61.75 acres, which was pur- 
chased at the rate of $53.25 per acre, extending 1,312 feet along the 
canal of St. Job in 't Goor, by the side of which runs a suburban steam 
tramway, and another tract of 370.50 acres, wholly wooded with cedars 
and acquired by accumulated purchases at public auction at the price 
of $16,440. This outlay is covered by the value of the wood on the 
land. It fronts the same canal to the length of more than 3,280 feet. 
By the means of a branch 6,660 feet in length, the steam railway may 
be employed for all transportation purposes. In winter, when the canal 
is often closed by ice, resort is had to the tramway to carry the mud. 

The cost of the sweeping and removal of the mud within the pre- 
cincts of the city is impossible to ascertain, because no special record 
is kept. The transport, which is accomplished by boats belonging to 
the city, costs about 13 cents for each cubic meter (35.3 cubic feet), 
cost of hauling the boats included. The refuse is sold at the average 
price of 29 cents per cubic meter, the unloading being at the expense 
of the buyer. The costs of transport, hauling, discharging, and level- 
ing (including drainage of the land) of the mud destined to cover the 
heather amounts to about $482.60 per acre. 

It is to be remarked that these waste lands, covered on the surface 
with 17.66 inches of manure, furnish good crops during at least ten 
years without Inrther outlay. 

In Antwerp, the authorities are not in favor of the method of destroy- 
ing the city's offal by means of incineration, on account of the city's 
location being such as to admit of an advantageous use of its refuse 
for the general purpose of agriculture, as well as for the reason that 
incineration or the destruction of offal by distillation entails consider- 
able expense and leaves a residuum which is difficult to dispose of 

advantageously. 

Geo. F. Lincoln, Consul 
Antwbbp, May 19, 1898. 
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BRUSSELS. 

The city of Brussels, exclusive of its nine suburbs, covers an area of 
759 hectares (1,878 acres), and has about 150 hectares (371 acres) of 
public thoroughfares, as follows : Four hundred and eighty-three streets, 
208 alleys, 41 public places at intersection of streets, 16 boulevards, 10 
quays, 4 chauss^es (causeways), 32 avenues, 3 parks, 5 covered passage- 
ways, 7 arcades, and 4 citis or sites, surrounding model tenement 
houses. 

NATURE OF MATERIAL COLLECTED. 

In addition to the waste of animal and vegetable foods, the material 
collected consists of street garbage, waste from houses, refuse from abat- 
toirs and fish and vegetable markets. The amount annually collected 
is about 100,000 cubic meters (320,000 cubic feet), or about 80,000 
tons. This is gathered by city scavengers under the sux)ervision of the 
street-cleaning service. The work is done by the city, and the cost of 
collection and disposal is incorporated in the amount appropriated for 
the maintenance of the street-cleaning service, which latter annually 
costs the city about 574,364.59 francs ($110,852.36). The amount 
spent for collection and disposal of garbage is 117,625.34 francs 
($22,701.69), and the sale of garbage brings 49,723.5a francs ($9,596.63). 
In several suburbs of Brussels and in towns in this consular district the 
work is done by contract, and the refuse sold to farmers as fertilizer. 

In the city of Brussels, the inhabitants are comx>elled to keep a recep- 
tacle for all household waste, which, according to an ordinance, must 
be placed on the sidewalk belore 8 a. m., daily, during summer months, 
and before 9 a. m. in winter. The boxes are immediately visited by the 
ragpickers, who rake them over carefully, selecting articles that may be 
profitable to them. The refuse is then collected by the scavengers, 
who in turn rake it over for bits of old rags, iron, bones, etc., that may 
have escaped the eye of the ragpicker. The city sells the garbage to 
middlemen, who dispose of it to farmers. When, however, the accu- 
mulation exceeds the demand, it is loaded on canal boats and towed 
to Neder-Over-Hembeek, about 3 miles from the city, and deposited 
upon waste land known as the garbage farm. Records of this city show 
that the first mention of the disposal of garbage was in 1560, when it 
was decided to make an excavation on a vacant lot then without the 
city limits for the reception of waste and garbage. This locality was 
used for this purpose as late as 1845, when, owing to the extension of 
the city limits and the recent construction of the customs-house, the 
necessity of a change was recognized. It was not effected until 1853, 
when the present dumping ground was decided upon. 

SYSTEM OP COLLECTION. 

The system iq use for years previous to 1853 was by contract to the 
highest bidder, and returned a profit to the city varying from 10,000 to 
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20,940 francs ($1,930 to $5,199.42) per annum. In 1855, this system of 
collection was interrupted, owing to important works on the canals 
traversing the lower part of the city. It was then decided by the 
municipal council to have the work done by the city. During several 
succeeding years the city derived considerable benefit, until the con- 
struction of improved sewerage, when the work was performed at a 
loss. In 1866, the collection of garbage was once again made by con- 
tract, for which the city annually received 81,000 francs ($16,633). In 
1871, at request of the contractor, the arrangement was annulled by 
the communal council, and since June, 1872, the work has been per- 
formed by the city under the supervision of the street cleaning service. 

WATER-CARRIED SEWAGE. 

The sewerage system in use in this consular district is the ordinary 
one, flushed with water, and has been in ojyeration since 1848. The 
sewage, as above stated, is not collected. 

HOUSE DRAINAGE. 

Excepting a very small percentage, the houses in this city are 
drained by private pipes connecting with the street sewers. Almost 
the entire bulk of the city sewage is carried by the two main connec- 
tions into the great sewer just beyond the city limits, a distance of 
5 miles, and finally discharged into the river Senne. The solid matter 
is not separated from the fluid. The small amount of sewage not dis- 
posed of in this way is collected and distributed on the waste land 
above described. The city derives no revenue or benefit from the util- 
ization of the sewage employed for this purpose. The cost of dispos- 
ing of the sewage is included in the annual expenses for repairing, 
cleansing, and disinfecting the sewers. 

STREET SWEEPINGS. 

The streets of Brussels are daily swept by 227 men, provided with 
hose and rude brooms ipade of small twigs. Usually two men are 
detailed at fixed posts. They water and sweep the roadways, collect 
the sweepings, which are put into piles and removed by the scavenger 
wagons, making three rounds daily. The sweeping is done principally 
by hand, and accessorily by sweeping machines drawn by horses, which 
perform this part of the work invariably at night. The work is so 
arranged that even in the busiest thoroughfares and most densely ])op- 
ulated sections of the city the streets are kept admirably clean and in 
excellent condition. The work is done by the city. 

The streets are paved with Belgian blocks; boulevards and avenues 
with asphalt and wood. In 1891, after an investigation made in Eng- 
land, the communal council voted in favor of the construction of a trial 
furnace for the purpose of cremating garbage, and in the same year a 
furnace with two cells was constructed in one of the suburbs of Brus- 
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sels, near the canal. The principal object in building the furnace was 
to demonstrate that honse waste could be cremated without the addi- 
tion of fuel, and without any inconvenience to the neighborhood. 
Although the furnace was reported thoroughly satisfactory, it is now 
rarely used. 

ANIMALS. 

Dead animals, such as horses, are disposed of by owners, usually by 
sale. Dead cats and dogs are thrown into the garbage boxes and 
removed, as well as those found on the public highways by the scaven- 
ger carts. Frequently the skins are removed and sold by the scav- 
engers and the carcass incinerated or dumped on the garbage farm. 

GENERAL. 

The population of Brussels and suburbs is 531,024 ; of Charleroi, 
23,042; of Tournai, 35,905. 

I inclose herewith five official publications, as follows: (1) Le Service 
du Nettoyage de la Voirie; (2) Destruction des Immondices par le feu; 
(3) Service du Nettoyage de la Voirie, notes di verses sur Tlucin^ra- 
tion des Immondices; (4) Keglement general concernant la Police et 
UHygienedela Voirie et des construction ; (5) Beglement pour Le Balaie- 
ment des Kues et L'Enlevement des Bones.^ 

Geo. W. Roosevelt, Consul. 

Brussels, March 26 ^ 1898. 



GIIENT. 

The methods of collection and disposal of city wastes in this consular 
district are very primitive. Little attention has been paid to the sub- 
ject, and public interest in the matter is unappreciable. With a view 
of determining the exact conditions existing, inquiries have been made 
of mayors of the respective cities, as follows : 

(1) What is the quantity of refnso collected in your city and of what does it 
consist f 

(2) How is this refuse collected? 

(3) What is the cost of the system ? Is the work done by contract or by the city f 

(4) What disposition is made of the ref oho f 

(5) Describe the method employed for disposing of it. How long has this system 
been in force? What was the method formerly employed? 

(6) Is the matter burned or what other use is made of it? 

(7) What is done with old cans, bottles, glass, crockery, ashes, sawdust, floor 
sweepings, paper, and other rubbish ? 

(8) What disposition is made of kitchen, laundry, and chamber waters? 

(9) How are excremontitious matters collected? 

(10) What system of sewerage exists? Is it combined or simple? 

(11) Where do the sewer waters empty? 

(12) Are there establishments which produce products manufactured from the 
wastes? What are the olHcial regulations governing them? 



Sent to the Department of Agriculture. 
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(13) What syBtem is employed for the disposal of market and abbattior reftisef 

(14) What disposal is made of dead animals, such as dogs, cats, etc. f 

(15) What is the oostf Is any nse made of these carcasses? 

A copy of the foregoing iDterrogatories was sent, with an explanatory 
letter, to the mayors of Ghent, Bruges, and Ostend respectively. I 
give their replies below, literally translated, prefaced by a few brief 
preliminary remarks of a general character. 

Ghent is a city of 161,125 inhabitants, containing many manufactur- 
ing establishments, in which a very large percentage of its population 
is employed. The total number of houses is 33,138, of which 1,119 are 
unoccupied. The factory bauds reside for the most part in the so-called 
^•inclosures.^ Of these there are 627, with 7,586 houses (455 unoccu- 
pied), occupied by 7,429 families, or 28,664 persons. Generally the 
houses in each inclosure have sanitary arrangements in common. 

The soil on which the city is situated is sandy and porous; there 
are a few slight slopes and one elevation varying from 50 to 100 feet, 
but the greater part of the city is only slightly above the level of the 
sea. There is water communication with all the principal cities of west- 
ern Belgium and northern France. The port of Ghent, on the northern 
extremity of the city, is connected with the North Sea by a deep-sea 
canal — the Cerneuzen Canal — which has a length of some 20 miles. The 
surrounding country is extremely flat, and chiefly devoted to agricul- 
tural purposes. All city streets here, as elsewhere in Flanders, are 
paved with Belgian blocks, the stones being about 2J by 3 by 4 inches. 

In reply to my interrogatories, the mayor of Ghent wrote : 

1. The quantity of refuse matter collected is 0.019434 cubic feet (0.0014 cubic met«r) 
daily per inhabitant. 

2 to 7. The inhabitants put their household garbage in boxes, which they place at 
the front door of their residences every morning. These boxes are emptied by the 
mannre oolleotorsy who go around for this purpose, some with handcarts and others 
with wagons. This service, as well as the street sweeping, is done by contract, at a 
total cost of $23,439.21 per year. The sweepings are mixed with such household 
garbage as can be used for fertilizing purposes. The product thus prepared is sold 
by the contractor on his own account fur agricultural usages. For this purpose 
there is at Vinderhonte — 1 league distant from the city, in the open country — a depot 
to which the rubbish is transported by canal boats. These latter collect it from the 
wagons at three different points in the city, where special lauding places have been 
built. Household wastes, such as ashes, broken glass, etc., which cau not be used 
for fertilizer, are employed to fill up low lands. In this respect, the contractor must 
conform to the following regulationH : (1) The debris must bo covered with a layer 
of arable eiirth at least 19i inches in depth. (2) The d^^.bris must not approach auy 
habitation nearer than 55 yards. (3) The land filled in must be inclosed by a fence. 
(4) Such land can be used for buildings only after the expiration of two years. 

No furnace for cremation exists. 

8. Household waste waters are carried off by house connections with the public 
sewers. 

9. Excrementitious matter is collected in cesspools, which, by the regnlntions 
recently voted, are to be emptied in the future only by deodorous processes and by 
means of an absolutely water-tight apparatus. 

10. In each street a sewer in masonry exists. The dimensions vary from 15| to 
23^ inches in diameter for the circular sewers and 31^ to 47^ inches for the oval 
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sewers. These sewers are placed at an average depth of 60 inches below the 
pavement, and receive only rain water and household waste water. 

11. The sewers empty into the numerous water courses and canals which intersect 
the city. 

12 and 13. There are no establishments manufacturing such products. 

14. Market refuse, including that of tho fish market, is mixed with manure and 
household garbage. The refuse of the cattle market is removed by the garbage 
contractor. A contractor pays $328.10 to the city annually for. the privilege of 
removing the refuse of the slaughterhouse. This removal is made at night by 
special boats. 

15 and 16. The cadavers of dogs and cats are buried by the owner at the latter's 
expense, pending the inauguration of tho special denaturalizing establishment in 
connection with the slaughterhouse. The carcasses of othdr dead animals are 
burned by the city, the costs being paid by the owner at the rate of 96i cents for 
each animal or half animal, except pigs, sheep, and goats, for which the charge is 
only 48^ cents. 

Such are the conditions existing at Ghent, according to the mayor of 
this city. In reference to the methods employed for the collection of 
garbage, some details of personal observation may^be added. There 
is no special can or box employed for its deposit in the street; any old 
receptacle is used. The wagons by which it is collected are also tbr 
the most part dilapidated, and when in ase are freqaently overloaded, 
so that considerable quantities are dropped in the public thoroughfares. 
The places at which such garbage is deposited in the canal boats are 
not provided with any apparatus for its transfer from the wagon to the 
boat, and consequently the foul odors arising therefrom are unbearable 
and a menace to public health. In the case of houses unconnected with 
public sewers, waste waters are often thrown into the street gutters or 
canals. Further, the methods heretofore employed for the emptying 
of cesspools have been antiquated. All this work has been done by 
private enterprise. The apparatus has consisted of iron tank wagons, 
rubber hose, and hand or steam pumps. Two or three times per year 
the service has been performed from house to house. The presumption 
is that it is gratuitous, but as a matter of fact, it has in recent years 
become practically impossible to secure any one to pump out a cess- 
pool without paying a price, in many instances extortionate. The 
method of operation is to i)4ace the tank wagon in front of the door, 
to connect one end of the hose therewith, and, passing the hose through 
the hall, place the other end iu the cesspool. The pump is then set in 
action, and the contents of the pit are transferred to the tank wagon. 
This process tills the house with foul odors. Moreover, running water can 
never be used with these pits, as they are without sewer connections. 

The excremeutitious matter is subsequently emptied into boats and 
transferred to a depot in the country. These iron tank wagons, how- 
ever, have always been inadequate for the needs of the city. Most 
of the cesspools in the poorer quarters have been emptied by farmers, 
coming in the night time with small wooden tank wagons to carry away 
the excrementitious matters. They empty the pits by means of hand 
pails. 
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It is to be hoped, therefore, that the resolutions takeu by the munici- 
pal authorities, and to be put in force from July 1 next, will result in 
an amelioration of the sanitary condition of the city. 

Bruges is a city of 50,000 people, practically without manufacturing 
industries. It is situated on very low sandy soil, about 10 miles from 
the sea. There are many canals, of very little importance for trade 
because of their small dimensions. A deep sea canal is, however, in 
course of construction. The dwelling houses are for the most part 
very old. A few years ago Bruges was termed a dead city, although 
more recently it has shown many signs of reawakening. 

The mayor of Bruges replies as follows to my inquiries: 

1. It is not possible to determine even approximately the quantity of refnse. It 
consists of manure, household waste, old crockery, straw, and generally everything 
accumulating upon the public highway. 

2. By contract. 

3. The average annual expense to the city is $4,439. 

4 and 5. Manure and street sweepings are carried away by wagons to the depots 
established for this purpose, situated outside the city and more than 300 yards from 
any group of houses. 

6. One of the contractors bums it; the other employs it for fertilizing the soil. 

7. All these articles are burned. 

8. Kitchen and laundry waters are carried off by public sewers; chamber water 
is thrown into the cesspool. 

9. Excrenientitious matter is collected by workmen of the sewage farm and by 
two or three aged peasants. 

10. For rain and household waters only. 

11. In the canals. 

12. No. 

13. No answer. 

14. They are buried. 

15. None. 

In Bruges, many of the water-closets empty immediately into the 
canals. In other instances, the receptacle of the vehicle employed for 
the removal of excreraentitious matter is of iron or wood, as at Ghent. 

Ostend is a city of 30,000 inhabitants, situated on the seacoast; is a 
much frequented summer resort. During the season — July to Septem- 
ber — it receives about 40,000 visitors remaining more than one day, 
while several hundred thousand visit it on day excursions only. It is 
well built, has good wide thoroughfares, and a great dike to protect it 
against the invasions of the sea. In all ways efforts are made to render 
the city attractive and healthy. The proximity of the sea naturally 
facilitates these endeavors. 

The mayor of Ostend replies as follows : 

The incineration of refuse is not yet in force in Ostend, but the 
municipality has decided to adopt this system at an early date. The 
removal of all refuse is at present effected by means of carts, which 
convey it to some distance from the city. It is partly sold to fanners 
and partly employed by the city to fertilize its own lands. 

From my own knowledge, I may state that the removal of excremeq- 
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titioas matter is effected by a similar system as in Ghent, except that 
the entire apparatus employed therefor is deodoroas and relatively 
modern. 

The methods employed in other cities and towns of this consular dis- 
trict for the disposal of garbage, sewage, and other refuse are cer- 
tainly not more modern than those described. They are therefore 
without interest. The conditions existing at Bruges are a fair type of 
those to be found in other towns. 

Ghent and Bruges are the two largest cities in this district, while 
Osteud is only slightly exceeded in population by two or three cities 
not meutioued; but the latter are not nearly so impoi-tant ftoui the for- 
eign poiut of view. To specially describe their antiquated system 
would be without interest or utility. 

In general, it may be stated that the details suggested by the Depart- 
ment to which replies have not been given or reference made in this 
report are unimportant in this consular district. From the statements 
herein made, it is evident that much can be done by the municipalities 
of Flanders to modernize the methods in vogue in the treatment of 
garbage, sewage, and other wastes. 

Henry 0. Morris, Consul. 
Ghent, April ;?, 1898. 



DENMARK. 

COPEXHAGEN. 

I regret to say .that the result of the very careful investigations I 
have made can not be of any special interest to the Department, as the 
disposal of garbage, sewage, etc., in this city is not effected by any 
modern scientific methods. 

The city of Copenhagen proper has 351,000 inhabitants and is 
divided into 87 districts. The garbage does not differ from that col- 
lected in all large cities, and no statistics as to the amount of material 
collected are available. 

The Gopenhageu streets are cleaned partly by the employees of the 
municipality; partly by inmates of the poorhouses strong enough to 
perform the work. The refuse, after having been collected, early in the 
morning, in many small heaps, is carted away to places outside the 
city designated by the municipality, and this work is done by contract. 
The contractor and his employees are under supervision of the police. 
A guaranty for the due performance of the contract must be deposited. 
Contracts are generally made for one year only. Snow and ice are 
collected and carted away by special arrangement, at so much/ per 
truck load. 

The Copenhagen municipality sent out, in 1885, a commission to study 
the disposal of garbage in England, and in 1888 one was sent to Ber- 
10482 3 
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lin, Hamburg, Dresden, Frankfort-on-the-Main, Wiesbaden, Strasburg, 
Cologne, Kiel, and Paris; bnt tlie different methods could not be intro- 
duced here, owing to the enormous exx>enses connected with the change 
of system. In 1895 (no later statistics are available) the municipality 
paid 374,363 kroner ($100,329) for the removal of garbage. 

Uxcreinentitious matte^\ 

I beg to refer to this consulate's report of November 9, 1894 (printed 
in Consular Reports, vol. 47, No. 173, p. 190). I have only to add 
that in several of the newer houses, the water-closet system has been 
introduced. There is, however, a yearly tax of 100 kroner ($26.80) for 
every seat, which is considered prohibitory; and as the water-closet 
system is not compulsory, only the very wealthy avail themselves of 
the permission. I am informed that the Copenhagen hotels are going 
to introduce the water-closet system, in view of the increasing tourist 
traffic, all foreigners complaining of the prevailing tub system. 

Market and abattoir re/use. 

The Copenhagen abattoir is a fine establishment; it has been in use 
since 1880. Statistics for 1895 show that abattoir refuse and dead 
animals to the amount of 666,003 pounds weight were destroyed in the 
establishment attached to the abattoir. 



Copenhagen, March 30^ 1898. 



Jules Blom, 
Vice and Deputy Consul. 



FRANCE. 

The city has a population of 466,028. 

Garbage. 

• 

There is no information lodged with the chief engineer in charge 
of this work as to the material contained in the collections of city 
garbage, but from personal observation it may be said to be made 
up of animal and vegetable food waste, ashes, paper, broken crockery 
and glass, tin cans, sweepings from hall ways and courts, etc. The 
daily collection is from 420 to 450 cubic meters of matter; 128 one-horse 
carts of a capacity of 4 cubic meters each are employed. The rounds 
for collection of garbage are made in the morning of each day, when 
two men are employed for each cart, and for street sweepings in the 
evening, when but one man is assigned to each cart. This work is 
all done by contract. The city for this purpose is divided into six 
districts or lots. A certain sum is fixed by the cily for each, the range 
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being from 18,000 francs ($3,600) to 37,000 francs ($7,440) per annum, 
and biddern can not go above the sums fixed in eacli (*.ase. The con- 
tracts cover a term of five years, and each successful bidder is required 
to deposit security in the several amounts fixed by the municipality for 
each district. The security ranges from 900 to 1,800 francs ($180 to 
$360) and must be given in governments (rentes), in obligations of the 
city, or in cash. If cash is given, it must be deposited by the con- 
tractor with the cashier of the Mont-de-Pi^t^ (the Government pawn- 
broking ofiQce), where it must remain until the contract is fully complied 
with and terminated, at the interest allowed by that establishment. 

Each district has its own dumping ground beyond the city limits, 
and when the debris is deposited there the city authorities give it no 
further attention. I can not learn whether it is assorted or not; the 
only information vouchsafed is that it is allowed to remain at the 
dumps for some months, when it is sold ^ to neighboring farmers for 
fertilizing purposes. 

This method of collecting and disposing of the city garbage has been 
in vogue for the past fifty years. Prior to its adoption, garbage was 
collected in baskets. and transported on the backs of donkeys. 

Waste icater from houses^ laundries j etc. 

This water is all carried into the general collecting sewers an.d dis- 
charged into the Khone or Sa6ne, according to location. The city is 
divided by both rivers. 

Excreinentitious matter. 

This is all collected in vaults or cesspools, located usually under the 
courts of the houses. These vaults are, at stated periods, pumped out 
by the exhaust system into iron horizontal boiler-shaped tanks, mounted 
on trucks drawn by horses. It is then transported outside the city 
limits, where with other material it is converted into solids for fertilizing 
purposes. This work is also done by contract, several corporations 
undertaking it. 

I have been unable to get any response whatever to letters addressed 
to the largest of the companies engaged in this work, and am therefore 
unable to give any information as to cost and profit of the enterprise^ 

Water-carried seicage. 

The' sewer system of Lyons is divided into three sections, each distinct 
from the other, viz : 

The center system, which covers that portion of the city lying 
between the Khone and the Sadne; this includes three collecting 
sewers. 

The right bank of the Saone system, with one collecting sewer. 

The left bank of the Khone system, with one collecting sewer. 
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Nothing is discharged into the sewers save household waters (kitchen 
aud laundry) and the surface waters of the streets. 

Street sweepings. 

Machines are not employed for this work ; it is all done by hand. The 
debris is gathered in small heaps by the sweepers, who also are charged 
with washing the pavements once each day. The removal of the street 
sweepings is done by the same contractors who collect and remove the 
garbage. Their rounds for this work are made in the afternoon, when 
but one man is employed with each team. In the winter season very 
little of this refuse is collected, the continued wet weather making it 
unnecessary, and it is washed into the sewers and thence into the Ehdne 
or Saone, as the case may be. Such sweepings as are collected are 
conveyed to the garbage dumping grounds, described above. 

I have been unable to gather any information as to the value of 
either the garbage or street* sweepings collected. The chief engineer 
can give none, and the contractors will say nothing, except that the 
value varies. 

The contracts for the removal of garbage and sweepings cover the 
public squares and places in the several districts and the park TSte 
d'Or, the only public park of the city. 

The refuse of the markets is taken away by the same contractor who 
collects the garbage from the streets, and is disposed of by him in 
the same manner. 

Abattoirs, 

There seems to be but very little refuse to be disposed of from the 
abattoirs, but a description of the methods obtaining there will perhaps 
be of interest. All the animals butchered are purchased on the hoof 
by the retail butchers^ and by them slaughtered at the abattoir. The 
butchers utilize only the meat and sell the remainder to the tripe sellers, 
with the exception of the hide, the 'blood, and the tallow. For these 
three products, the butchers of Lyons have organized a company or 
society of participation ; that is to say, these products are sold for the 
benefit of all, the hides to the tanners and leather dressers^, who in turn 
sell to the saddlers and shoemakers, leather-goods manufacturers, etc. 

The blood is sold to the manure dealers, and the tallow, when dry, 
goes to the soap and candle makers. When the fat is fresh the butchers 
utilize it for margarine, for the manufacture of which they have a 
factory. 

The refuse sold to the tripiers is divided into two classes, called (1) 
the <^ refuse comestibles-' for man and domestic animals, such as the 
liver, lungs, heart, intestines, head, aud feet^ these parts form the 
articles of commerce of the tripiers; (2) noncomestibles, that is to say, 
the hoofs, bones, hair, and horns, which are sold to the several industries 
that use them, viz, in making brushes, toys, cutlery, etc. Certain of the 
intestines enter into the stock of trade of the pork butcher. 
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The city has no interest whatever in any of these prodncts ; it collects 
fees from the batcher, and that is all. 

Dead animaU. 

Cats, dogs, and other small domestic animals are buried in the ground 
or thrown into the rivers. The carcasses of horses, asses, and mules, 
being of a certain commercial value, are sold by the owner to the 
"knacker,'' who sells them for manure or for any other purpose except 
for consumption. This industry is subject to an authorized adminis- 
tration, which regulates the manner of its preparation and sale. The 
sale of horse meat is a large industry, but the subject can not be dealt 
with in this pai>er. 

An efi'ort is being made to improve or change the abattoir system 

here, and to that end a commission was appointed to visit other large 

cities of Europe to investigate the methods obtaining in each. The 

commission has just returned, and although its report has not been 

made public, the journals of this morning say that it brought back 

much of interest on the subject as a result of the investigation. 

Thos. N. Browne, 

Vice and Deputy Consul, 
Lyons, April 12^ 1898. 



SUPPLEMENTARY REPORT. 

I transmit herewith a report from the agency at Dijon. 

It seems to be impossible to get information as to cost and values of 

the materials collected. The city authorities seem to pay but little 

heed to it, and the contractors are, as usual, dumb upon the subject. 

Thos. N. Browne, 

Vice and D^uty Consul, 
Lyons, ApHl ^,9, 1898. 



REPORT FROM DUOH. 

[PopnlatioD, 67,786.] 

The garbage, composed of animal and vegetable food waste, ashes, 
broken glass, house and court sweepings, is gathered by the neighbor- 
ing farmers, who pay to the city a small sum daily, according to the 
extent and importance of the district covered. The same methods 
obtain in regard to the market and abattoir refuse. Formerly, the city 
paid for this work. 

Household waste waters from kitchen and laundry are carried into the 
sewers. 

Excrementiiious matter is collected in cisterns or vaults, from which 
it is pumped out. It is utilized, after treatment, for fertilizing pur- 
poses. This work is done by contractors, of which there are two, who 
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pay to the city 3.60 to 4 francs (67 to 77 cents) per ton of matter 
collected. 

The sewage system is ancient, consisting of small branches which 
carry the surface water into a collector, whence it is conducted into the 
river Ouche, about 2J miles below the city. 

The removal of refuse of abattoirs is all done by contract, but it has 
been impossible to get figures or details. The garbage and offal is 
removed from the abattoirs in water-tight wagons to a warehouse, 
where it is treated with sulphuric acid. No data are given relative to 
the character or disposition of the matter after it has been treated. 

The removal of dead animals is done by a company and without cost 
to the city. Such parts as can be so used are made into strong glue 
and the refuse into a fertilizer. 



MARSEILiIiKS. 

My first attempt to secure information of a valuable character on the 
subject of garbage disposal in France was somewhat discouraging, the 
gentleman to whom I turned for enlightenment sending me this note in 
reply to my inquiry: "Garbage is one of the finest dishes of the place. 
Well cooked and nicely prepared, as they do it in the country, it is 
something very exquisite.'' Amving at the conclusion that my well- 
meaning correspondent was laboring under a misapprehension, I con- 
tinued my researches with the following result: 

For many years, the city of Marseilles and its half million of inhab- 
itants have been at the mercy of a primitive drainage and garbage 
collection system. The garbage was dumped on waste land in the 
country, and is still to some extent. It is worthy of remark that the 
land in question has since become productive and valuable. In 1890, 
after agitation, the echoes of which are yet heard, a contract was 
entered into with M. Louis Genis for the construction of a complete 
drainage system, for some time past in complete working order. 

The objects attained by this system are not only sim])le house drain- 
age, but the removal of garbage and all street collections ordinarily 
regarded as solids unfit for public sewers. Roundly speaking, this 
system has cost $2,000,000, and it takes $80,000 annually to operate it. 
The smallest pipe laid down is 1 foot in diameter, and the main trunk 
sewer is 16.4 feet high, and so constructed that boats may pass through 
it or workmen walk from end to end. A portion of the river Durance 
is diverted into these sewers at the rate of 2,500 liters (656 gallons) per 
second, and automatic fiush thinks are x>laced at every dead end. 

By means of the new Marseilles sewers all refuse matter is carried 
out of the city, passes under a mountain of solid rock, and is dumped 
into the sea at a point so far distant and where the current is such that 
no evil effects are realized. Owing to the topography of the city, it is 
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Decessaiy to provide lift pamps in the lower level, whereby all collec- 
tions are elevated to the higher and main level, and as solid matter 
can not pass through the pumps, it is strained out and carted into the 
country. Elsewhere, however, the sewers are relied upon for complete 
disposal of all sewage and garbage. As it is manifestly impossible to 
give to each house a garbage connection, such waste is ordinarily set 
out on the sidewalks, collected in carts, and dumped into the sewers at 
. the most convenient point. Of the 23,000 structures in Marseilles, only 
about 2,500 are as yet connected with the sewers, but so favorable have 
been the results attained that I have the authority of M. Genis for 
saying that the annual death rate has fallen irom 32.5 to 24 per 1,000, 
and greater success in this direction is expected to follow, as private 
connections have increased in number. 

The details relating to this great public work, together with drawings 
and valuable technical matter, are forwarded under separate cover for 
delivery to the Department of Agriculture.^ 

BoBERT P. Skinner, Consul. 

Marseilles, May 19, 1898. 



NICE. 



The city of Nice has a population of 108,227 inhabitants (census of 
1895), not including the very considerable floating population during 
the winter season, but including the garrison, generally 6,000 to 8,000. 

GARBAGE. 

The material collected and referred to under the general term of 
garbage consists of all manner of house refuse and street sweepings, 
ashes, etc. The quantity collected is about 60 tons per day (21,900 
tons per year). The refuse is gathered by a contractor who owns the 
requisite horses and carts, and who, in virtue of a contract with the 
municipality, receives for collection and removal the sum of 83,780 
francs ($16,160.54) per annum. The contractx)r in question has informed 
me that but a very insignificant portion of this promiscuous garbage 
is sold by him, and this is used as manure for new vineyards and 
for olive trees. Some horticulturists also use the refuse, mixing it 
with chemical or natural manure and often with dried leaves and 
branches, covering the whole with earth and leaving it for weeks or 
months to ferment, afterwards sifting it and thus procuring a ^* terreau," 
or light earth mold, which is invaluable for sowing delicate seeds and 
for developing young plants in pots. But the greater part, and, to be 
accurate, I may say nearly all, of this promiscuous refuse is loaded 
upon barges or scows and dumped into the sea at a distance of about 
4 miles from the shore. The cost of transportation to sea and other 



'Forwarded to the Departmeut of Agiiculture. 
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attendant expenses are borne by the contractor, and of the 83,780 
francs mentioned above, 11,300 francs ($2,212) are considered to be for 
the expense of loading on barges, towing to the sea, and dumping. 

This method has been employed for fifteen years. Previous to that 
time, all refuse was sent to a dumping ground situated about 3 miles 
without the town limits, and farmers and peasants were i)ermitted to 
take what they wished for their own use. 

As I have indicated above, the refuse is of a promiscuous nature, 
including tin caps, broken glass and crockery, sawdust, floor sweepings, 
paper, remnants of kitchen utensils of various metals, and divers coarse 
rubbish. 

Up to within a couple of months ago all refuse was thrown into the 
streets after sunset, and a considerable number of ragpickers found a 
lucrative employment in selecting saleable portions. But, in response 
to petitions made by numerous i^ersons (principally belonging to the 
foreign colony of the town), the town enforced the use of what are 
called "boites Poubelle." These are tin or zinc cases, with a cover, 
the contents of which arc emptied directly into the contractor's carts. 
The result has been that the selection of materials by ragpickers is no 
longer practicable, and the contractor informs me that although he is 
convinced he could make a very considerable sum as a result of the 
selection of useful parts of the refuse, he can not undertake to do it, 
not having a suitable dumping ground, and owing to the want of the 
time necessary for such an undertaking. 

SEWAGE. 

In the town proper, the houses having sewer connections, waste waters 
from the kitchen, laundry, and chambers go into the sewers. In the 
suburbs, where sewers have not yet been built, they pass through tubes 
and more often cement-lined canals, and are, at a certain distance from 
the houses, absorbed into the earth. 

All matter which goes into the existing sewers descends, by reason 
of the natural declivity, through pipes to the sea and is discharged 
therein at a distance of about 100 yards from the shore. 

Excrementitious matter also goes into the sewers where such exist, 
and where buildings have connection therewith. But even well within 
the town, numerous buildings exist which still utilize the old system of 
reservoirs built of masonry for the collection of such matter. In such 
cases, special contractors are authorized to pump the contents at stated 
hours through sealed air-tight tubes. Their charge to landlords for 
this service is about 50 cents per cubic meter (35.314 cubic feet). The 
matter collected is driven in iron reservoirs to special depots and sold 
for manuring purposes to kitchen gardeners, at the rate of about 2 francs 
(39 cents) per cubic meter. 

The refuse from the markets and the abattior is included in the con- 
tract for the promiscuous garbage treated of in this report Dead ani- 
mals are also included in said contract. They yield no profit to the 
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municipality, nor is there any process in use for the indastrial or agri- 
cnltural utilization of such carcasses. 

Regarding other places in this consular district, I find that there are 
no features of the sewage and garbage question worthy of mention. 
But I should mention that the principality of Monaco has decided to 
get rid of its refuse by cremation. The Mediterranean being tideless, 
it was found that the filth was liable to be sent back whenever the wind 
blew shoreward. A refuse furnace capable of generating a high degree 
of heat and of burning 32 tons every twenty-four hours has been built, 
under patents held by the "llorsfall Furnace Syndicate," of Leeds, 
England, at a cost of about $15,000, and it is now operating to the 
complete satisfaction of the authorities. 

I inclose a copy of the rules and regulations governing the contract 

under which the garbage of the town of Nice is collected and disposed 

of at sea. ' 

Harold S. Van Buren, Consul. 
Nice, June llj 1898. 



KOITBAIX. 

Boubaix has 125,000 inhabitants; Tourcoing 73,000. 

GARBAGE. 

Garbage of every description and all the waste accumulations of a 
household, such as broken glass, ashes, and tin cans, are put in boxes and 
set, daily, on the sidewalk before each house. The refuse is collected 
at the expense of the city. I have been unable to ascertain the cost of 
this work in Eoubaix, although I have applied almost daily for the 
information since the receipt of circular requesting it. This garbage is 
thrown with street sweepings on vacant lots outside the town, or put in 
barges anchored in the canal. It is sold by auction for the profit of 
the town. During 1890, Tourcoing spent $9,988 for the street sweeping 
service, and received $2,085 from the sale of the refuse, a loss to the 
town of $7,903 during one year. 

SEWAGE. 

Wa«te water from the kitchen flows into the city aqueduct. The 
towns have no sewer system for carrying off excrement, each house 
having a cesspool. These cesspools are cleaned in Eoubaix by a com- 
pany, at so much per cubic meter. The excrement is then sold to farm- 
ers, who use it as manure. In Tourcoing, farmers pay 15 centimes (3 
cents) the hectoliter, or 22J gallons. 

Dead pigs and sheep are usually buried in the farms. Dead horses 
are sent to the slaughtermen, who boil them to extract the grease. 

FACTORY WATERS. 

The towns of Roubaix and Tourcoing formerly permitted all factory 
waters to run into a small river that flows into Belgium. This, how- 
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ever, was stopped by the Belgian Government, as the solid material 
carried in solution was so great as to cause serious inconvenience to 
that country. The two towns have now laid down pipes for the waste 
water of the factories. This is carried to the village of Wattrelos, a 
short distance from Eoubaix, where great expense has been incurred 
in building heating machines and plant. The system of treatmept of 
these waters is this : They are run into large iron tanks fitted with 
agitators, and a quantity of lime, which varies according to the amount 
of liquid, is thrown in and the agitators are set in motion for a short 
time. The agitators are then stopped and the liquid is allowed to (set- 
tle for about four or five hours, when the water is practically clean, as 
the solid material has been precipitated. This water is then syphoned 
into the river, and the mud and dirt that remains in the tanks are 
heated until they have become solid enough to be shoveled. As much 
as possible of this dirt is sold for manure; the rest is spread on 70 
hectares (169 acres) of ground, that have been bought for this purpose. 

This system of treating waste waters is not regarded as satisfactory, 
as the labor is a large item and no remunerative opening has been 
found for the sale of the dirt. 

It will be seen fix>m the above incomplete report that there is no 
proper system of sanitation as yet for these towns. 

The chief preoccupation in the mill industry until lately has been 

to produce saleable fabrics without regard to a profitable disposal of the 

waste matter resulting from the process of manufacture. Eminent 

chemists are now experimenting with the soluble matter contained in 

factory waters. I haye no information as yet with regard to the 

result of these experiments. 

W. P. Atwell, 

Commercial Agent, 
ROUBAIX, March 15j 1898. 

ST. ETrKNTSTi. 

The town of St. Etienne ranks as the seventh in importance in 
France, and has a population of 143,000. Being preeminently an 
industrial city, particular attention is paid to sanitary arrangements. 

The distribution of excellent water is very complete. From a vast 
reservoir, situated about 5 miles from the town and fed by mountain 
streams, runs an underground canal which, with its eff'erents, is com- 
puted at 126 kilometers (72.29 miles) in length, and furnishes water 
to the highest floor of every house and to the numerous street foun- 
tains, while along the system are placed over 2,000 tire plugs, which 
also serve for watering the streets and flushing the sewers. These lat- 
ter form a network underneath the city and have an aggregate length 
of 33 kilometers (20^ miles). All the household was^^e water outlets, as 
well as the water-closets, are in direct connection with these sewers, 
which carry the refuse to a little stream a short way outside the town, 
which in its turn conducts it some miles away to the Loire Kiver. 
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The fanns through which this stream rans are irrigated by this fer- 
tilizer by simple gravity, no mechanical means being employed in this 
direction; nor does the town levy any tax, the farmer making free use 
of it. 

The method of removal of the garbage is similar to that employed 
in Paris, Lyons, and other large cities of the Bepablic. All the 
kitchen refuse, ashes, vegetable waste, etc., are placed in small wooden 
troughs and carried down to the street in the early morning to wait for 
the dust wagons, which commence their rounds about 7 o'clock. These 
wagons are forty in number, and each one is accompanied by two men. 
About 3 oY*lock in the evening they return, but this time only for the 
sweepings of the streets; these latter are entirely paved with granite. 

The removal is done by contract and costs $24,000 a year to the city. 
All the rubbish is carted to a common at one extremity of the town, 
where the farmers send for it or have it brought to them. As a ferti- 
lizer it is much appreciated, especially by gardeners. The cost of a 
wagonload when taken on the spot is 23 cents, and when conveyed by 
the contractor from 30 to 60 cents, according to the distance. 

TIN CANS, BOTTLES, BROKEN GLASS, SAWDUST, PAPER, ETO. 

Tin cans, such as sardine boxes, preservedmeat tins, etc., are picked 
up by the dust men and sold to the rag merchants here, who forward 
them to Paris, where they are stripped of the solder, to which a certain 
importance is given, while the metal is used generally in the manufac- 
ture of toys. 

The bottles and old paper are also brought to the ragpickers, who 
ship them oft' to the glass works and paper mills of the region. 

MARKET AND ABATTOIR REFUSE. 

All diseased meat, refuse of the abattoir — there is only one here, and 
this is under the control of the city — and dead animals are brought to a 
knacker outside the town and converted into fertilizer. The machines 
for this purpose are simple crushers and secators. This kind of ferti- 
lizer is greatly a[)preciated by the proprietors of vineyards, and the 
manufacturer told me that he can never turn out enough to satisfy the 
demand. 

The removal of dead animals from the streets costs the municipality 
nothing, nor does it derive any benefit from it. The work is done by 
two butchers, who content themselves with the skin, horns, and hoofe 
for their profit. 

In the other chief towns of my district, the same methods prevail as 
regards the removal of garbage. 

Hilary S. Brunot, Consul. 

St. Etienne, April 7, 1898. 
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GERMANY. 

AIX liA CHAPELiLiE. 

Aix la Chapelle, Germany, is a city of 127,000 inhabitants, and has 
many manufactories, principally of woolen cloth, pins and needles. The 
ground on which the city is built is of a rolling, broken nature. The 
city is situated in a sort of a depression, there being but one outlet, 
toward a small stream outside the boundary called the Kiver Wurm. 

SEWAGE. 

In the year 1890, a system of sewage was decided upon by the munic- 
ipal authorities and is now nearly completed. The works are so con- 
structed as to carry all waste water, rainfall, and house sewage beyond 
the city limits. The system consists of main and branch sewers or 
canals. The mains are 10 feet wide and 8 feet high, with walls irom 
4 to 2 feet in thickness. The material used in construction of the mains 
coni^ists of bricks, each 12 by 4 inches in size, perforated with 10 half- 
inch holes. These bricks are laid in cement, and bottom is flushed in 
cement. 

The canals are constructed of large oval brick tubes, the inside 
diameter of which is 3 feet by 18 inches. These are set in a cement 
base. I should judge that each brick or tube weighs 100 pounds. 

To cover cost of construction of sewers, city bonds to the amount of 
3,000,000 marks ($714,000) were issued, rate of interest being 3^ per cent. 
Total length of sewerage is 12 miles. 

Every house and lot is connected with sewers, for which service each 
householder is taxed $35. 

The construction was performed under the direction of competent 
engineers, and gradies and outlets are perfect, no gases collecting. 

The flushes and sinks for gathering fertilizing material are well 
planned^ there being about fifty of the sinks. 

The grades are so arranged as to carry all matter to the Kiver Wurm. 

The inhabitants of a small village situated on the Wurm, below the 
ontletof the sewer, have commenced litigation, which is still in the courts. 
The River Wurm is of a dirty black color, owing to the refuse from tan 
and dye factories which empties into sewers. Ko attempt is made to 
use or control sewage after its exit. 

GARBAGE. 

The garbage of Aix la Chapelle is collected in the following manner: 
Each property owner or resident must sweep from the curb to the 
center of the street, and these sweepings, together with house garbage, 
including ashes, must be placed in a box at the curb or in rear of prem- 
ises, so that they can be removed three times a week— on Tuesdays, 
Thursdays, and Saturdays — ^by the city contractor. 
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The contract for garbage collection is let by the city to the lowest 
bidder, and lasts for six years. In answer to my question, <<I)oes the 
contractor make money?" a native said, '^Oh, yes; they become very 
wealthy." The garbage is collected by a driver with a large cart. 
Each driver is paid $2.15 per day of nine hours. If a resident has 
neglected to have the street swept by the time the cart arrives, he is 
fined 3 marks (71 cents) by the police, the fine being charged and col- 
lected from the servant. The second time this neglect occurs, the 
servant, as well as the employer, is fined a similar amount. Fines in 
Germany are collected, and the person fined has little chance of redress. 

The contractor hauls all ashes, broken glass, tin, and other refuse 
to a vacant lot selected by the city, usually outside the limits, where 
he sells it to poor people for a small amount. These separate it and use 
the tin cans to make tin plate, the glass for emery, etc. 

The streets on which there is much traffic are cleaned daily of the 
horse litter, and this is sold to farmers for fertilizing purposes. Four 
men and two handcarts under a foreman form a brigade. .These men 
are paid 26 cents a day. This collecting is done by the city authorities. 
The amount received for the sweepings can not be ascertained. 

The cost to the city last year for street cleaning was 527,000 marks, 
or $125,426; removal of snow, 4,100 marks ($975.80). 

This city is paved with square sandstone blocks, excepting a few 
narrow streets which are paved with a cement composition. These 
stones are durable and cheap, and are not destroyed when the street 
is torn up. 

DEAD ANIMALS. 

If death is due to accident, the skin, bones, and fat are disposed of 
to soap factories, tanneries, etc. If death is due to disease, the carcass 
is buried at expense of owner. Dead animals are removed by a private 
individual called a ^^ Wasenmeister." 

This article is written from information gathered from citizens and 

from observation. I tried to obtain reports from city officials, but was 

unable to do so. 

Frank M. Brundage, Consul. 

Aix LA Chapelle, April 7, 1898. 



BAR^IEN. 

The city of Barmen has about 130,000 inhabitants. The garbage, 
consisting of ashes, garbage, and sweepings, as well as all other kitchen 
refuse, is gathered by certain contractors daily. The cost for the col- 
lection amounts to from 2 to 3 marks (48 to 71 cents) per wagonload. 
The garbage is used for the filling up and leveling of pits and holes. 
The proprietors of such places receive from 50 pfennig to 1 mark (11.9 
to 23.8 cents) per wagonload. It is proposed to have the removal of 
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the material done by the city hereafter, bat at present, nothing can be 
said as to the cost involved. It has also been suggested to barn the 
garbage. 

Vegetable refuse, potato peel, kitchen refuse, etc., is gathered by the 
flEurmers to feed cattle. 

Tin cans are mostly melted or made into cheap toys. An institution 
for people suffering from epilei)sy at Bethel, near Bielefeld, receives 
great quantities of tin cans, tin caps from bottles, corks, old pens, used 
postage stamps, etc., and a good many other little things which might 
be used for the benefit of its patients. 

Bottles found in good condition are employed again. Broken glass is 
sold to glass factories in wagonloads at about 50 pfennig (11.9 cents) 
per 100 pounds. Broken stoneware and crockery can not be used 
again. 

Glean ashes are used for making mortar and filling out floor spaces in 
new buildings; also for repairing roads. Glean boiler ashes are often 
sold for from 2 to 3 marks (48 to 71 cents) x)er wagonload. 

Sawdust is used for the packing of glassware, crockery, etc.; also 
for horse bedding and for the manufacture of beer plates. 

Sweepings are not utilized. 

Paper waste, old books, letters, rags, etc, are bought at L mark (23.8 
cents) per 100 pounds, and are used in the manufacture of paper. 
Bones are used for making glue. Old woolen rags, stockings, etc., are 
made into shoddy. 

SEWAGE. 

Waste waters from the kitchen, laundry, and chambers are mostly 
carried directly into the Wupper River. 

Excrementitious matter is, wherever possible, carried into the Wup- 
per. In other cases, it is gathered in basins and emptied from time to 
time by contractors, with the help of steam, air, or hand pumps, and 
used for agricultural purposes. Gertain companies have built large 
tanks, from which the matter is taken whenever needed. 

Horse and cattle manure is sold by contract to the farmers. The 
stock yards of this city, for instance, sold in one year 1,430,000 pounds, 
at 8 pfennig (1.9 cents) per 100 pounds. A regular sewage system is 
not yet in use in the city of Barmen, but is about to be built. 

Every house owner is obliged to sweep half of the street in front of 
his property twice a week. It is projected to have the street sweeping 
done hereafter by the city. The sweepings so gathered, as well as the 
water-carried sewage (the latter in summer disinfected), are taken up 
in carts, built for that purpose, and carried to the before-mentioned 
dumping grounds. Barmen paid for this purpose, in 18<J7, the following 
amounts: 

Marks. 

Cleaning of streets 19, 600 = $4, 664. 80 

Cleaning of sewages 32,200= 7,663.60 

Cleaning of public ditches 11,225= 2,671.55 

Cleaningof WupperRiver 8.000= 1,904.00 
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There are no factories in this district producing waste which coald 
be used for agricultaral or sanitary purposes. The waste water of the 
dyeing establishments is carried into the Wupper, and on account of 
its acid contents disinfects the river. The waste from the markets is 
used iu the same way as street sweepings. 

Vegetable refuse in a state of decay and carcasses of dead animals 
are destroyed in the Podewil apparatus. Last year, the following were 
destroyed: Ten horned cattle, 3 sheep, 11 hogs, 13 calves, 1 horse, 697 
unborn calves, 2,061 lungs, 1,050 livers, 148 milts, 61 kidneys, 193 hearts, 
and a large quantity of other decayed meat.- Out of this were made 
2,228,000 pounds of powder at 6 marks ($1.43) per 100 pounds, and 
365,466 kilos (805,706 pounds) of fat, which was sold at 18 pfennigs 
(0.04 cent) per kilo (2.2 pounds) to candle factories. 

Dry leaves from forests and parks are used for stable bedding, and as 
garden manure after they have decayed. 

The foregoing statements in general refer also to other places in this 

consular district, and especially to Elberfeld, which has about 137,000 

inhabitants. 

Max Boughsein, Consul. 
Barmen, March 12^ 1898. 



BERIilN. 

In reply to Department circular, I would call attention to a rei>ort of 
GonsulGeneral W. H. Edwards of May 20, 1891, published in volume 
36 of Consular Reports, pp. 462-467, on the " Berlin Sewerage Irriga- 
tion system ;'' also to another report from the same pen, dated March 
21, 1891, published ia the same volume on pp. 116-119, entitled " Ber- 
lin Street Gleaning;'^ also a report of my own, published in Commercial 
Eelations, 1896-97, Vol. II, p. 356. The solution of the garbage question, 
though to the casual observer it may appear satisfactory, is by no 
means iu the condition in which the residents, the Berlin city authori- 
ties, and the inhabitants of more remote districts, whither much of the 
refuse has been carried, wish to see it. It has not proved nearly as 
successful, especially iu the summer season, as the sewerage and irri- 
gation systems, which in their line give thorough satisfaction. 

Supplementary to the report above mentioned on this last-named 
subject I send, upon special request of the Department of Agriculture, 
the last two annual reports of the deputation for the management of 
the canalization works of Berlin,* which also cover parts of the suburbs 
directly contiguous to the city proper. 

GABBAGE. 

The official regulations are embodied in a full and voluminous code, 
and as now in existence, compel each house owner to have in conven- 
ient places on his premises, and accessible to all tenants, closely cov- 



' Inclosares have been sent to the Department of Agriculture. 
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ered sheet-iron cases, into wbich all solid waste material, sach as is 
knowu under the collective name of garbage, mast be placed. The 
refuse material must be daily removed to localities about 5 miles outside 
of the city limits, and must not be deposited nearer than 5 miles to the 
limits of any other town or city. All this has to be done at the expense 
of the respective house owners, who employ private individuals and asso- 
ciations of teamsters, and these latter in turn barges and railway cars, 
since the damping places have become scarce and expensive. The 
aggregate cost of this removal for the last few years is computed at 
a trifle exceeding $()00,000 for about 1,800,000 inhabitants of the city 
proper, which contains an area of 23.01 square miles and about 33,000 
buildings located on 24,000 building lots. The quantity removed daily 
is estimated to average, at present, fully 1,000 tons. 

But this system, for reasons above named and for others, has become 
irksome to the house owners and unsatisfactory to the city, and the 
authorities contemplate taking the matter in hand, giving out the con- 
tracts to burn or otherwise dispose of the material, and covering the 
expense by direct taxation. 

With a view to the final disposition of all such material, the city 
has purchased in parcels, 15 to 20 miles from its limits, low-lying lands 
to the extent of about 200 acres, which are used as dumping ground. 

The city has also expended in the last few years nearly $30,000 ia 
experiments in the direction of burning the garbage, a complete report 
of which is contained in the book sent herewith ^ prepared by Bohm & 
Grohn. 

A satisfactory solution of the cremation process for Berlin has 
apparently not been reached, though an able private engineer, Mr. M. 
Hempely has invented and patented a furnace which, according to his 
claims, will do the work completely. (See patent copy enclosed.') 

There is no doubt that in any city where good coal is burned, as in 
the large cities of America, in all cities in England, and in Hamburg, 
cremation is the true solution of the garbage question. Details of 
some of the main points of it will be found in the enclosed pamphlet^ 
on cremation of garbage in Hamburg. 

In Berlin and many interior cities a large share of the ashes is from 
briquets, a compressed artificial fuel, which changes into light, almost 
useless ashes, making thorough cremation of the other material diffi- 
cult, in fact impossible, without the use of a quantity of fresh coal. 
This is doubtless one of the most jmtent reasons why the city of Berlin 
has not thus far adopted the cremation system. (See book referred to 
above; also copy of patent.') 

With the view of taking city contracts for the removal of garbage, 
several companies have made estimates and plans, even to the extent 
of sorting works, but they are reticent as to the modus operandi and 
the amount of their bids. One of the prominent engineers, however, 
told me that these works pay in a double way, viz, in the salable niat<? 



' See footuote, j). 47. 
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rial extracted aad in the siftiD); out of the asheH, \rhich itnticde crema- 
tiou. The city reqaires two snch coDceroB, which wonid cost about 
$80,000 each. They would be so constructed that the wagou boxes 
woald be lilted to the highest story. The material drops between 
TOvolriDg minuets (to attract all irou articles) through several gratiugs 
aud sieve-bottom hoppers, the gratings and sieves forming inclined 
ptunes, whence the siftings are carried, each in its separate story, to a 
place where some separation by hand may take place. The magnets 
are occasionally scraped by a mechanical contrivance. The ashes drop 
into the lowest story and are conveyed by machinery to barges, ^After 
all merchantable material is separated, the rest can go in the Airnace 
to be cremated. This proposed method, however, seems to meet with 
hygienic objections. 

It is in place here to remark that the little unsalable factory waste 
is cast into the garbage boxes if solid; if li<]uid, it flows into the sewers. 

8EWEBAUE AND IBBICIATION. 

The preBent sewer and irrigation system of Berlin originated nearly 
twenty-five years ago, and the first year in whioh house drains were 
properly established and connected with it was 1875. By the year 1895 
every piece of property in Berlin, whether improved or not, and quite 
a nnmber of properties of the contigaous suburbs had been connected 
with it, and since then many more of the suburban properties have 
followed. 

During those years the remarkable influence of this sewer aud irri- 
gation system upon the sanitary condition of the city shows itself iu 
the death rate of Berlin. Almost exactly in proportion to the ratio 
of increase in the connections of building proxwrties with the sewer 
system has been the decrease in the death rate, more especially iu deaths 
from typhus, which from as high as 14 a year to each 1,000 of popula- 
tion in 1872 has run down to as low as 0.63 in 1894 and 0.61) iu 1895. 
Here is the itemized statement lor twenty -six years, exclusive of dead- 
bom. The temporary increase in the death rate in 1875 and 1880 is 
doubtlees due to extensive earthwork iu pipelaying in these years. 
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The call all nation and irrigatian syatem of Uerliu consisted, at the 
close of the fiscal year 189.")-!)6, of two distinct yet closely connected 
parts. Eloveu radial eystems fully canalized and drained the 2X01 
square miles of the city proper and a few parts of the contiguous 
suburbs. The cost of this canalization is very closely represented by 
the city's indebtedDoss for that purpose, viz, $13,()ii4,(H»2, bein^' for 
sewers of all kinds, pumping stations, and the iron-pi])c system, 
through which the sewage readies its final destination. There are, 
further, 22,861.37 acres of irrigation lands in the vicinity of Berlin, to 
which the Rewage is sent by force pumps as a beneficent and harmless 
fertilizer. The cost of these, including all improvements, of which the 
Dnderdrainage was the most expensive, wits at the end of the liscal 
year ♦6,978,553, as represented by the city debt for that purpose. The 
itemized accounts are contained in the printed report inclosed,' and a 
comparison with the report of the previous year shows that the 
enlargement and improvements of the total system during the year 
were more than paid out of the sinking fund, making no increase in 
the debt. 

Kach of the eleven radial scwersystema has atitscentral and lowest 
point a covered reservoir, into which flows the contents of the main 
sewer of that system, first passing into a smaller reservoir through a 
grating, this preventing rags or small sticks, which in a heavy freshet 
may have passed the gutter catch -basins, from entering the painp 
reservoir. From this, the powerful pnmps of the pumping atatioiis 
force the now thin liquid through closely connected cast-iron pijies to 
the irrigation lands, situated from l> (o ll> miles outside the city and at 
an elevation of 60 to DO feet aI>ove its level. Near the immping sta- 
tion, these pipes have a diameter from 30 to 40 inches; they decrease 
in size at every succeeding branch, the smallest having only an S-inch 
diameter at the high points of the irrigation lauds, where by means of 
8 tightly fitting slide they can be opened, when manure irrigation is 
needed. 

On the most elevated points of the various irrigation fields are ver- 
tical i)ipes connected with the subterranean pipes. These vertical 
pipes contain an easily moving float surmounted by a rod, to the upper 
end of which a tablet is attached. The distance of this tablet fnini 
the top of the pipe shows the workmen, even on quite distant fiehls, 
the pressure on the pipe system, by which they have to be guided as 
to the number of slides which are to be opened. As a precaution 
against too strong a pressure, the vertical pipes have a side outlet 
which acts as a safety valve. 

Through theopened pipe slides the sower liquid flows through ditches, 
of moderate incline, to the place where it is to exert its miiuuring 
influence. 

' See footnote, p. 47. 
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The lands are partly iucliiied, partly horizontal plains. The liquid 
is applied to the latter in horizontal ditches, which are reached by 
inclined ones, and thus allowed to overflow the entire surface so as to 
make rich meadows. 

Of the inclined fields, many are terraced so as to make separate level 
areas of about an acre. They are generally planted with cabbages, 
root crops, etc; also with fruit trees and medicinal herbs. This land 
as a rule is arranged in beds about 1 yard wide, with irrigating ditches 
between them. During the growing time of the plants, these ditches 
are occasionally irrigated with the liquid to about two-thirds of the 
height of the beds, the liquid thus entering the beds sidewise and 
coming in contact only with the roots of the plants. The parts planted 
with fruit, etc., as well as the cropped fields, are entirely flooded at 
times. 

Almost the total extent of the irrigation lands is underdrained, and 
the water filters through the soil, enters the drainage ditches and finds 
its way to the natural water courses. It is clear and tasteless. 

About 1,000 workhouse people — i. e., men who can find no work in 
town — and tramps, are sent to these fields from the city. Under the 
superintendence of competent foremen they are employed in agricul- 
tural labor, thereby relieving the city authorities of an otherwise dead 
weight. When not at work, the men live in good barracks on these 
lands. 

About 3,700 of the nearly 23,000 acres of this land are rented to peo- 
ple who farm it. The remainder is cultivated for account of the city, 
and supervisors of ability occupy good farm buildings in difierent places. 

On some of the farms are homes for convalescents from the city hos- 
pitals. 

There are also ponds fed by the water from the underdrains, in which 
fish of various kinds, even brook trout, thrive and become a source of 
revenue. 

The latest estimates show that by this system, the sewage and street 
washings of 2,312,968 people have converted 22,861.37 acres of formerly 
very poor lands into rich fields and garden land, the tilling of which 
becomes annually more lucrative. At the same time, it has made Berlin 
one of the cleanest and healthiest among large cities of the globe. 

The ingeniously constructed model for this work, in the Hygiene 
Museum, Kloster Strasse, 32, was made by Mr. Wilhelm Woffler, who 
now is custodian of this museum. He is x)repared to furnish models of 
the radial sewerage and irrigation system, with pumping works, either 
in part or complete. 

STREET CLEANING. 

The street cleaning of Berlin, so far as the dirt removal is concerned, 
is done under contract, the city government enforcing its proper ful- 
fillment. The work of sweeping, however, and taking the silt deposits 
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from the gutter-catch basins preparatx)ry to removal is done directly 
for the city's account. The annual cost varies widely, according to the 
winter's snowfall, as all snow is i)romptly removed. The average net 
annual cost during the last ten years has been, in round numbers, 
$475,000, after the deduction of about $35,000, realized chiefly by the 
annual sale of manure. Much of the work is done by machinery, as 
described in my report on Berlin of November 20, 1897.^ 

MARKET AND ABATTOIR REFUSE. 

The refuse of the weekly or semiweekly outdoor markets is at once 
removed as garbage. The abattoir refuse, including that of the great 
horse-slaughtering establishment, is almost entirely disposed of to 
grease rendering, glue making, fertilizer manufacturing, and bone- 
burning and grinding establishments, and thus utilized to the last 
degree. What little remains goes into the sewer or is carried off 
directly in garbage wagons. 

DEAD ANIMALS. 

A dead animal is hardly ever seen in the streets of Berlin, unless it 
be a horse suddenly killed by accident. 

If a horse dies in a stable or in the street or is permanently disabled 
or too old for work, it is at once taken to the horse slaughterhouse, a 
private establishment under close police surveillance and medical 
inspection. Here the animals, live or dead, and under all circom- 
Btances after being slaughtered, undergo a very close medical inspec- 
tion, which determines whether they are fit for human food or must at 
once go to the grease rendering, glue, and fertilizer works, where steam 
tanks quickly destroy all unwholesome germs. The slaughtered horses 
whose meat is considered sound go into the hands of meat sellers, at 
prices varying from 2 to 7 cents a pound, and are used largely for 
human food and to some extent for feeding dogs. On an average, 25 
horses are slaughtered here daily. 

Dog poisoning is strictly forbidden. Any dog owner wishing to dis- 
pose of a dog can send the animal to the dog park, a private institution, 
to which all stray dogs are also taken. If the owner does not wish to 
expose his former favorite to the chance of vivisection, he can have him 
killed on the spot for a small compensation. Carcasses are taken to 
the same establishment as the unwholesome horse carcasses, where all 
such material is treated somewhat like the tank-stuff residue of the 
American packing establishments, only on a smaller scale. 

Julius Goldsciimidt, 

Consul- Oeneral. 
Berlin, March 12, 1898. 



« Sec Coiiiiiiercial Relations, 18JK>-97, Vol. II. p. 35H. 
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CREFBLiD. 

The garbage material of Crefeld, a city of 108,000 inhabitants, con- 
tains, in addition to the waste of animal and vegetable foods, a large 
percentage of tin cans, bottles, broken glass and crocRery, ashes, saw- 
dust, floor sweepings, grease, paper, and other coarse rubbish. It is 
collected by a contractor from the residences at an annual cost of 6 
marks ($1.42) per residence. The garbage thus collected is sorted and 
that portion available is made into compost and used as a fertilizer. In 
this city, the garbage has always been collected and disposed of in the 
manner above stated, by contract. There are persons who make a busi- 
ness of collecting bones and rags for different commercial purposes. 

The waste water from the kitchen, laundry, and chambers runs into 
the sewers. From houses which have no sewage connection, these 
waters run into the gutters along the streets and through traps into 
the sewers. Of the 8,000 houses in Grefeld, there were in March, 1897, 
3,400 with sewerage connection. For the removal of excromentitious 
matter, the water system is not used. This is collected and disposed of 
by a contractor, who uses a steam engine for its collection. It is pumped 
into large tanks on wheels, and afterwards used for fertilizing purposes. 
These engines and tanks are-manufactured in this district. They are 
usually of 4 horsepower, solidly built, with a perpendicular cross-tubed 
boiler and jointed smokestack. They are built of material of standard 
weight and thickness, rest upon a solid 4-wheeled frame, and weigh 
2,700 kilograms (5,952 pounds). The above-described engine will fill a 
tank of 1,500 liters capacity in one or two minutes. The price of the 
engine is 3,600 marks, or $856.80. Smaller engines of 2^ and 3 horse- 
power, made as above described, weighing 1,800 kilograms, cost 3,300 
marks, or $785.40. The tanks into which this matter is pumped are of 
two sizes, with a respective capacity of 1,200 and 1,500 liters. Complete 
with spreader, large steel valves, air valves, etc., they cost 250 and 270 
marks, or $59.50 and $64.26. The engine and tanks are so constructed 
as to prevent the escape of nearly all scent. I attach a cut of the 
engine and tank used in this city for the collection and removal of 
excrementitious matter. ^ 

The sewers from this city empty into the Rhine, and the sewage 
receives no treatment whatever. Property owners are required to 
keep the street in front of their premises clean. The sweepings are 
collected and removed with the garbage. Solid factory wastes, if any, 
are of no commercial value; liquid waste is treated in the same manner 
as other sewage. The official regulations governing the waste from 
factories are the same as those for other premises. Market refuse is 
disposed of by contract, and is also used for fertilizing purposes. 
Dead animals are either buried or burned, according to police regula- 

^ Sent to Department of Agrioulture. 
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I tiouB. If tbe auimal lias not died I'rotn a cunCa^ious disease, tliii litde 
may be saved. 

Julian Phblpw, V.onitiit. 
(Jbefeld, May 5, 1898. 



DRESriEN. 



The iiopnlatioii of this city is 378,r)00. 

The material collected contains waste of all kinds and descriptions, 
such as broken glass, crockery, ashes, tin cans, sawdust, floor sweep- 
ings, paper, etc. It is collected in pits located in the rear <>t each 
lioQse and ia removed by private contractors. The work is not done by 
the city government, nor does the city designate any special teamster 
or tranaijortation company for this purpose, but it exercises a strict 
control as to the prompt removal of the material, and negligence in 
this respect is severely punished. 

Printed regulations issued by the sanitary police department mast 
be posted conspicuously in each tenement honse, tind strictly observed. 

The cost of removal of gaibage, etc., averages about 2 marks (17.6 
cents) per cubic meter (1.1 cubic yards), or about 10 niariis ($3.38) per 
ordinary cart load, and is paid for by the owner of the premises. 

Anotiier system for the collectiou and removal of the material was 
introduced in 1893 by a i>rivate company, and was approved by the 
sanitary authorities. Iron receptacles, each holding one-fifth of a cabic 
meter, are placed by the company in the courtyard of each lionse and 
are emptied as often tis required. These receptacles are specially built 
for the purpose, close hermetically, and can be bought or rented. The 
cost of a complete apparatus is 130 marks ($30.94); extra iron recei)- 
tacles, 25 marks (*5.95) each. If for rent, the price is 29 marks (46.90) 
per annum for one apparatus and two receptacles. The co.st for removal 
is the same as above. Althougii the time since this system was intro- 
duced iti Dresden is compiiratively short, over 00*1 of the largest estab- 
lishments, especially the hntt'Is, have adopted it, either by purcha^ 
by rent, and seem entirely satisfied. 

The advantages of this system are r (1) The receptacles can 1» placed 
anywhere (courtyard, cellar, or hallway); (2) it prevents soiling court- 
yards and hallways when removed ; (3) prevents growth of vermin, 
rats, and mice; (4) prevents rotting of garbage; (5) prevents formation 
of dast; (6) facilitates transportation and removal; (T) permits removal 
at auy hour of the day; (8) makes all reloading of garbage unnecessary; 
(9) decorates the courtyards; [10) is not dangerous during epidemic 
diseases, because the material can be removed from the premises within 
ten minutes. The apparatus is protected by United States patent No. 
473561, granted April 26, 1892. 

It is not possible to state the exact amount of material collected, but, 
upon careful inquiry, I learn that it is estimated at 280,000 to 300,000 
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cubic meters (9,888,648 to 10,594,980 cubic feet) per annum. There is 
no public dumping ground for this material, but, with the rapid growth 
of the city, the necessity is keenly felt, and plans are under considera- 
tion by the authorities. At present, the material is carted direct to 
places where filling earth is needed, such as railroad dams, foundations 
for new buildings, etc. It is thoroughly disinfected and, almost 
two-thirds of it being ashes, it is not considered nor has it proven 
dangerous from a sanitary standpoint. Garbage is not used for any 
other puri)ose. 

TIN CANS, BOTTLES, BROKEN GLASS AND CROCKERY, ASHES, SAWDUST, 

FLOOR SWEEPINGS, GREASE, PAPER, ETC. 

These materials, with the exception of whole bottles and newspax)er 
paper, are thrown into the ash pits, described under << garbage," and 
carted away without being subjected to special assorting. Wine bot- 
tles are either taken back by wine dealers or sold to glass factories and 
glass dealers at about 5 to 10 pfennigs (1.2 to 2.4 cents) apiece. Large 
hotels, caf(^s, restaurants, etc., also sell their broken glass; white at 
7 pfennigs (1.6 cents) per pound (500 grams), colored at 5 pfennigs 
(1.2 cents) per pound (500 grams). Bones sell for 3 pfennigs (00.7 
cents) per pound, and are usually collected by peddlers, who go from 
house to house. Old newspapers sell at 3 pfennigs (00.7 cents) per 
pound, and are used for wrapping paper. 

HOUSEHOLD WASTE WATERS. 

In general, the existing city laws do not allow the disposal of these 
liquids in any other way than by means of direct connections with the 
public sewers. There are at present 382 houses in Dresden without 
direct sewer connection, and this is explained by the fact that during 
1897 several suburbs, with about 40,000 inhabitants, were taken 
within the city limits, and it will take some time to extend the sewers 
throughout these suburbs and complete all the connections. Houses 
without direct connection with the public sewers are provided with 
filtering pits ("Sickergruben"), into which the liquids flow. As the 
soil in and around Dresden is mostly of gravel, this system works very 
well. Where the gravel does not exist the pits are considerably deeper, 
and are filled up three-fourths with gravel. 

The total number of premises provided with sewer connections in 
the city of Dresden up to December 31, 1896, was 10,282, of which 
9,900, with about 340,0(K) inhabitants, have direct connection with the 
public sewer, leaving 382 without direct connection. 

In about 1,700 houses, or 16 per cent, the water system is in use, 
leaving 8,582 without it. 

REMOVAL OF EXCREMENTITIOUS MATERIAL FROM HOUSES IN WHICH 

THERE IS NO WATER SYSTEM. 

The work is done by a private company, which is bound under con- 
tract with the city to remove and dispose of the material promptly and 
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regularly from all the habitations in the city of Dresden and its sub- 
urbs. The city receives no compensatloii^ but exercises a strict control, 
in order that the work be done in accordance with the established regu- 
lations. For this purpose it sends out a number of superintendents, 
whose duty it is to see that the rules are properly carried out. For 
this extra labor the company pays the city an annual sum of 8,000 
marks ($1,904), which is distributed among the officials. The owners of 
premises are bound, under penalty, to rei)ort promptly to the company 
when it is time to have their pits emptied. The pits are located behind 
each habitation, and must be constructed of solid masonry and pro- 
vided with iron lids that close hermetically. The matter is removed 
by means of a steam suction pump, which pumps the liquid through 
iron and rubber pipes into an iron receptacle. This receptacle holds 
about 2 cubic meters (2.2 cubic yards). Charge for removal is 2.50 to 
3.50 marks (59.5 to 83.3 cents) per cubic meter, according to condition 
and locsition of pit. The matter so collected is disposed of in different 
ways. (1) When farms are not at a greater distance than 6 to 8 miles 
the material is taken direct in the iron receptacles to the fields. Price, 
8 to 10 marks ($1.90 to $2.38) per load of one receptacle. (2) To supply 
farmers who are located at a greater distance, especially those who 
have their own means of transportation, the matter is dumped into 
large pits built especially for that purpose and located outside of the 
city limits. The farmers come in with their teams and purchase such 
quantities as they may require. In this way, the matter sells at 1 to 
1.50 marks (23.8 to 35.7 cents) per cubic meter. 

In addition to the large pits just described there are several other 
pits, holding at least 1,000 cubic meters (35,316 cubic feet) each, located 
in immediate vicinity of the railroad stations ; these pits serve to supply 
the demand of farms located at a considerable distance. The company 
owns 47 special cars for transportation by rail, costing i'rom 3,500 to 
4,000 marks ($833 to $952) each, including receptacle. The price of 
transportation is according to distance. 

The company operates 11 steam suction pumps, manufactured in 
Stuttgart and costing $1,000 each, with 67 to 70 meters (73 to 76 yards) 
of tubing; 90 transportation carts with iron receptacle, at 1,050 marks 
($250) each, and 47 special railroad cars as above described. 

The pipes have a diameter of 120 millimeters, and are made of iron 
(galvanized) or of an elastic rubber material. They are so constructed 
that they can be hermetically locked together. An ordinary pit can be 
emptied in less than half an hour, and there is very little odor. There 
are about 12,000 pits in Dresden, representing 120,000 cubic meters 
of matter when filled. During 1897, the company removed 106,000 cubic 
meters (3,743,560 cubic feet), for which 325,000 marks ($77,350) was 
paid. Of this quantity only 48,000 cubic meters (1,695,197 cubic feet), 
less than one-half, were sold for fertilizing ])urposes. The sale through- 
out Germany is very much hampered by the high freight rates, and in 
addition to this, guano and salt))cter soil from Chile oti'er strong com- 
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petition. Steam suction pumps have been in use for seven years; 
before that, the work was done with hand pun^ps. 

HOUSES IN WHICH THE WATER SYSTEM IS IN USE. 

As Stated, there are only 1,700 houses with water-closets in Dresden, 
but the number is rapidly increasing, and no one is allowed to build a 
new house without using the water system. I dare say the greater 
number of the old houses in the center of the city, some of which are 
over 600 years old, would have been supplied long ago with the water 
system were it not for the heavy expense and lack of space. 

In houses with water-closet systems there are usually 2, sometimes 3, 
pits close to each other. Only the liquid matter is allowed to flow into 
the public sewer. It is Altered from one pit to the other, and exposed 
to strong disinfectants which cause it to become quite clear when it 
reaches the sewer. 

The compact matter which settles at the bottom of the flrst pit is 
pumped out by the company and disposed of as already described. In 
order that the liquid matter, before it flows out of the second pit into 
the sewer, may be examined at any time by the sanitary authorities as 
to its clearness and condition, a canal or pit (Untersuchungsschacht) 
must be so located as to render it easy to thoroughly test the liquid. 
This canal must have a diameter of 00 centimeters (two-thirds of a 
yard) and must reach 30 centimeters (one-third of a yard) under the 
pipe connecting the sewer. In this lower part the liquid collects and 
is taken out for examination whenever it is considered necessary. The 
pipe connecting the sewer must be provided with a valve, so that the 
liquid can be shut off at any time. 

The water-closets with pits, connecting pipes, etc., must be con- 
structed in accordance with the existing building regulations, and 
means for ample and thorough rinsing after each use of the closet 
must be provided. 

The water-closets must be at all times open to inspection by the city 
officials. The compact matter in the first pit must be removed at least 
once, and, if necessary, twice a year. Negligence in the observance of 
the laws and regulations is punished by fine up to 150 marks ($36), or 
imprisonment. 

There are 43 public water-closets in the city of Dresden, of which 
33 are maintained by the city and 10 by private parties. 

Although the manner of storing and removing the excrementitious 
matter would seem likely to breed disease, the fact is that Dresden 
is one of the most healthy cities in the world, and the death rate is 
less than that shown by the statistics of other cities. 

WATER-CARRIED SEWAGE AND SEWER SYSTEM. 

All the water-carried sewage in the city of Dresden flows direct into 
the river Elbe. In view, however, of the rapid giowth of the cit^^^ 
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plan to collect all the sewage in one Jarpe sewer and conduct i 
the city into the river is under eoiiBideiatioii. 

The combined sewer system ia iii nse. Every street in Dresden must ' 
be provided with means of sewerage and draiiiiige, and when new streets 
are constructed, before houses are built, the same provision must be 
made. Thene drainages conmHt of a main sower located iu the center ^ 
of the street. Earthen pipes from 15 to 20 centimeters ((1.165 to 0.2 
yard) iu diameter, and located at a depth of about 1 meter (1.1 yardejT.I 
serve to conduct the water from tLe street, lain wiiter from the roofe, 
and household waste waters froui the houses into the main sewer. The 
sewer openings serving to lead oft' the rain water from tlie surface of 
the street are located in the street g:utter or form part of the granite , 
curbstone. To prevent mud or other compact materials from obstruct- J 
ing or stopping up the sewer pipes, a mud catcher of brick or iron i 
sunk below each agierture, measuring l.Hl yards deep by 0.44 ya: 
wide. The mud can be easily rcmiive<i by opening a 

In narrow streets, the width of the main sewer canal)* does not permi^ 
men ti> ]>ass through for cleaning and repairing purposes. Such sewersg 
are provided with round vertical manholes, located at an average di»rJ 
tance of 32.7 yards from each other, which serve for cleaning as well I 
as for draining purposes. These manholes have iron lids, coated with - 
a.spha1t or covered with oak to prevent noise on asphalted streets. 

In former times, the sewers were constructed of saiidstone masonry 
cemented with moitar. Smaller sewers consisted of sandstone blocks 
hollowed out in the shape of gutters and either covered with stone ^ 
slabs or arched. See following figures 1 and 2 




Fig. J. 




Fig. 2. 



At present, sewers are universally constructed of cement mortar and 
concrete. Sewers of small diameter {varying from 0.49 yard in height 
and 0.33 yard in width to 1.04 yards in height and l.t yards in width) 
are furnished in ready made pieces 1.1 yards iu length. 

Larger sewers, of a profile as shown in the annexed diagram, have an 
extra gutt«r for waste water (I), and are eonstracted of stamped con- 
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Crete. Some parts of the foiindation blocks, as a, b, c, are famished 
ready shaped for use. 




6 

The width of the sewers is based upon the following calculation: 



FORMULA. 



IV . F 




0, 00015 



0, 0000045 . S. 



KXPLANATION. 

W.=Quantity of water in cubic meters required to be drained per 
second. 
F=The cross section of the sewer in square meters. 
S=The interior circumference of sewer in meters, 
h 



1 



=The relative incline of the sewer. 



The quantity of water to be drained per second from one hectare of 
land, equaling 10,936 square yards of area, is calculated as per following 
table: 

[Cabic meters per second.] 



Densely built 

Less densely built . . . 
Single houses (villas) 



Rain 
water. 


Waste 
water. 


0.05 
.04 
.03 


0.0034 
.0023 
.0004 



TotaL 



0.0634 
.0423 
.0304 



The above figures refer to the minimum profile or section of a sewer. 
All calculations are strictly based upon these figures, even if circum- 
stances render a smaller sewer practicable. 
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A rainfall as heavy as 0.7 inches (18 millimeters) per hour is pro- 
vided for in the above calculation. 

COSTS OF SEWERS, ETC. 

The average costs of a sewer 1 meter in length at a depth of 2 meters 
(2.2 yards) is as follows: 



Sewer. 


Coat for con- 
struoting the 
sewer channel. 

Marks. 
7. 40 = $1.76 
9.23= 2.20 
11.40= 2.71 
14.40— 3.41 
21.15= 5.03 
27.65= 6.58 
83.90— 8.07 
43.76=10.41 


DIffging and 
filling up. 




Per each meter 
(1.1 yardn) in- 
creased depth 
of sewer. 


Height. 


Width. 


Total. 


Yards. 

0.491 

.573 

.654 

.817 

.982 

1.146 

1.314 

1.635 


Yards. 

0.827 
.882 
.436 
.545 
.664 
.764 
.872 

1.090 


Marks. 

8. 41 =$2. 00 

8.88= 2.11 

9.30= 2.21 

10.30= 2.46 

11.70= 2.78 

14.25- 3.39 

15.40— 3.67 

18.25= 4.34 


Marks. 
15. 81 = $3. 76 
18.11— 4.31 
20.70= 4.92 
24.70— 5.86 
32.85— 7.81 
41.90= 9.97 
49.30=11.74 
62.00 = 14.75 


Marls. 
2.65 = $0.63 
2.83— .67 
3.10— .74 
3.33- .79 
3. 61 — .86 
4.47= 1.06 
4.75= 1.13 
6.40— 1.29 



The cost of a manhole connecting a sewer with the street surface when 
the sewer is located at a depth of 2.5 meters is 105 marks ($24.99), 
adding 8 marks ($1.90) for extra work and 37 marks ($8.81) for iron lid, 
giving a total of 150 marks ($35.70) in round numbers. Each meter of 
increased depth costs 37 marks ($8.81 ) more. An oak-plated lid costs 53 
marks ($12.01). The side sewer pipes when 0.165 to 0.220 yards in 
diameter cost, ready made, including laying and fastening, from 3.10 
marks to 4.02 marks (74 to 06 cents) per yard. 

Brick mud catchers provided with iron apertures cost 32.30 marks 
($7.69) apiece, including work for laying, etc. Granite apertures with 
stone lid cost 44 marks ($10.47). 

The total length of the sewers in the city of Dresden is calculated for 
the year ending December 31, 1896, at 196,500 meters, or 216,150 yards. 

The cost of maintenance and repair and operation of the sewers 
amounted in 1896 to 62,000 marks ($14,756). The expenditure for 
extension of sewer system during the same year was 440,316 marks 
($104,795). The above-mentioned sum for maintenance, etc., refers only 
to the main sewers, while the owners of premises must pay for repairs 
of all pipes and side sewers connecting their houses with the public 
sewer. 

To the further questions as to whether the sewage is used for irriga- 
tion of cultivated land, etc., I answer that there are no irrigated fields 
in or near Dresden. As already stated, the sewage flows direct into 
the river Elbe. It is not filtered, or treated with chemicals. The esti- 
mated volume of sewage in Dresden is 140 liters (36.97 gallons) per 
head per day in dry weather, which represents about 800 liters (211 
gallons) per second. The number of men employed for the cleaning of 
sewers is 48. The total expenditure in 1896 for sewer cleaniug 
amounted to 48,000 marks ($11,424). This amount includes implements 
(about 4,000 marks, or $9.52) and carting (about 8,000 marks — $1,904). 
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MARKET AND ABATTOIR REFUSE AND DEAD ANIMALS. 

These are collected and disposed of by private parties ander contract 
with the city government, by which they are compelled to remove all 
abattoir refuse and the carcasses of dead animals as promptly as prac- 
ticable from the city of Dresden and vicinity. 

The abattoir refuse consists mainly of the langs and livers of oxen, 
cows, calves, pigs, etc. This material is damped Into large copper 
kettles and boiled until the bones fall out; the fat is skimmed off and 
collected in casks. This fat sells at 16 marks ($3.81) per centner (112 
English pounds), and is bought by soap manufacturers, steel works (for 
hardening steel), and machine-oil manufacturers. 

For a dead horse, if military or belonging to a street railway company, 
about $1.50 is paid. Gab drivers seldom get anything for a horse, but 
receive a good supply of wagon grease in return. The hides of horses, 
cows, dogs, etc., are sold according to market value. To:day, a horse- 
hide would sell at from 12 to 15 marks ($2.85 to $3.57)*. Cowhides are 
sold (weighed with horns and tail) at 28 to 30 pfennigs (6 to 7 cents) 
per pound. Dog skins : Largest size, 1 mark (23.8 cents) ; medium size, 
0.50 mark (11.9 cents); small size, 0.25 mark (5.9 cents). Bones sell at 
3 marks (71 cents) per centner (112 English pounds). Dog skulls from 
50 pfennigs to 1.50 marks (11.9 to 35.7 cents). Horsehair (tail and mane) 
1 .50 marks (35.7 cents) each. The boiled meat is sold to farmers for the 
fields, also as food for dogs, pigs, chickens, etc. Per bucket, 30 pfen- 
nigs (7 cents) or 1.20 marks (28 cents) per centner. 

The works for the disposal of these materials are located about three- 
fourths of an hour's travel outside of the city limits, on an elevated 
point near the banks of the river Elbe. Three large kettles are in 
continual operation, each holding as much as the carcasses of two good- 
sized horses. The works are well equipped with the necessary appa- 
ratus and utensils, transportation carts, windlasses, and all modem 
improvements. The works are the property of the city and are leased 
to private parties for an annual rent of 600 marks ($142.80), this sum 
being a clear gain to the city. 

STREET SWEEPINOS. 

Oeneral remarks. — The sweeping and cleaning of the streets of the 
city of Dresden is performed by the city government. The work is 
conducted and superintended by a special departmentof the city build- 
ing board for substructures (in German, Tiefbauamt). The clerical 
work is done by 1 inspector and 4 clerks. The cleaning and sweeping is 
conducted by 8 sweeping masters (Kehrmeister), who must wear a special 
uniform; they also supervise the watering of the streets. There are 3 
stations in Dresden where the carts and implements are kept over night 
and from which the laborers start in the morning. 

Extent of cleaning done by the city. — The city undertakes the regular 
and thorough cleaning of all the paved, macademized, or asphalted 
streets and public squares located within its limits, with the exception 
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of a few state roads wbich ran tlirongli the bnaridMry lines of Dresden 
aud wUieh are cleaned by tlie State gyveinuient. The city also under 
take.s the cleaning of spaces belonging t» Slate buildings, for which the 
State pays a stipulated compensation. 

The street cleaning, aa set forth in the law of February 23, 1893, 
comprises — 

For tliecity, (1) tltecleaningof all the drivewaysand sidewalks, iuclud- 
ing collection and removal of sweepings; (2) removal of melting snow 
from the driveways; (3) removal of snow and ice from siilewalks; 
(4) removal of snow when its volume interferes with the public traffic. 

For the owners of premises, (l) the strewing of ashes or sand on 
sidewalks when rendered slippery by sleet or frozen snow; (2) the 
removal of snow and ice that falls from the roofs oq the sidewalks. 
Negligence in the observance of these rules i« puuislied by flue. 

Area of streets and squares. — The area of the streets and public 
squares in the city of Dresden was figured, on Janmiry 1,1806, at 
1,797,200 square meters (l,97f!,920 square yards). The area for the 
year ending December 31, 189G, is not yet obtainable. With a few 
exceptions this area was cleaned at least once a di)y. The tbilowing 
table shows the amount of cleaning done with detail as to the kind of 
pavement, as rejiorted by the lour cleaning district oHices duriug the 
period from January 1, 1895, to January 1, 1896: 
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Number of laborers, iraries anil clothing of laborers. — The average 
number of laborers employed during the same period was stated at 
272, of whom 239 worked on paved and 33 on asphalted streets. 
Therefore, one laborer had to clean about 6,600 square roetere per day, 
or 6,900 square meters of paved and 4,300 square meters of asphalted 
streets and squares. 

The largest number of extra men employed for the removal of snow 
in one day was 1,172. 

The total exjionditnre for wages daring the year was — 



i 



Regular laliorors 265,914.M = $63,287.51 

Eitra lalii.rere 85,041.51 = 20,239.88 

Totivl 3r,0,95.^.!5r. = 83,527.42 

The laborers are divided into three classes. Glass I performs the 
rough preparatory work; Class II does the carting, sprinkling, etc.; 
Class III does the sweeping. Class 1 is paid 3.50 marks (8^J cents) per 
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day; after Ave years, 3.75 marks {80 cents) per day; after ten years, 4 
marks (05 cents) i>er diiy. Class II is paid from 2,80 to ;t marks (67 to 71 
cent«) i^er day; after live years it receives an increase of H cents to 20 
pfennigs i)er day. Class III is paid by tlie liour — 25 pfeunigs(C cents) 
the first year; 2(> pfennigs (6^ cents] tJie sccoud year, and after that 27 
pfenni<:s (G^ cents) per honr. On Sundays and otlier cburch holidays, 
when street eleanitig is done only in the morning, np to chnreh time, 
the laborers receive fall pay, as if they had worked for ten bonrs, this 
being the prescribed period of lattor. The men are provided with about 
three suits of clothes per annum, each suit costing lt> marks ($it,81). 

The city also pays a hospital tax for these laborers, which insures 
ftee care at the city hospital. The tax is about G eents jierweek. The 
annual expeuditnre for such tax is ftom 5,000 to li,000 maiks ($1,100 
to *l,i28). 

The street cleaning, — Paved streets are cleaned during the hours 
1 a. m. to 5.;S0 p. m. from April 1 to September 30, and 5 a. m. to 
5 p. m, from October 1 to March 31. On Sundays and holidays, from 
3 a, m, to 8.30 a. m. The coarse clcaDing of the streets with heavy 
trntllc must be done within the first five hours of the day's work; the 
streets with less heavy traflic are cleaned during the latter part of the 
day. The li{(ht cleaning is continued thronghont the day, especially 
on the streets with heavy traffic. There aire three methods of cleaning : 
(1) With the street-sweeping machine; (2) by washing (for asphalt); (3) 
by hand sweeping. The street-sweeping machine is used on streets 
with flat, even paving stones; coarsely paved streets are swept by 
band, and the asphalted streets are washe<l. Thi^i washing is done by 
fIoo<liDg the street after it has been carefully swept and freed from all 
coarse rubbish. The wasti' water is then pushed by means of rake- 
shaped rubber scrapers into the sewer openings. Asphalted streets 
are washed every other day. 

Snow and ice is removed, without regard to the hour of day or the 
traflic, as quickly and promptly as practicable. During heavy snow- 
storms the sidewalks are continually swept. The driveways are cleared 
with snowpiowa, of which twelve are in use in Dresden. 

Implements, — The implements for street cleaning in this city are: 
Twenty-one street-sweeping machines; 6 large watering carts, hold- 
ing 1.5 cubic meters; ;5!> hand-watering carta, each with one watering 
can; 77 handcarts for the collection of sweepings. The brushes of the 
street sweepingmachines must be renewed about every twenty-five days, 
so that each machine requires eleven new sets of brashes per annum, 
counting about 275 workdays. The street-sweeping macbine.s can clean 
5,400 square meters (6,458 square yards) per hour. There are further 
employed liS rubber scrapers, 42,800 twig brooms, and 1,790 small 
hand brooms. The estimated value of all these implements is about 
57,000 marks (*13,566). Twenty-two thousand cubic meters (776,965 
cubic feet) of water are used annually for street -cleaning purposes. 

The removal atid tUxponal of afreet siceepinrj/i. — This material is col- 
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lected in handcarts and taken to a field, from which it is carted away 
by private contractors. There are two companies bound under con- 
tract to the city government to remove and dispose of the sweepings 
that accumulate every day. They must pay the city 6,820 marks 
($1,623) per annum for the sweepings, but receive for their work 38,350 
marks ($9,127) per annum as compensation. The sweepings must be 
carted away within half an hour after they have been collected by the 
sweepers. The contractors must use closed wagons within the city 
limits for the transportation of the material, and must load and unload 
at their own expense. The transportation wagons must be supplied 
by the contractors. The contractors are under continual supervision 
by city officials. They are also held responsible for any accident that 
might occur while carrying the sweepings, such as collision, damage 
to private property, etc. Snow is removed by private teamsters, and 
the city pays 1 mark (23.8 cents) for a distance up to one-half kilo- 
meter (three-tenths of a mile) per load, and 2.10 marks (49.9 cents) 
for a distance up to 2,500 meters (1^ miles). The wagons must hold at 
least 3 cubic meters (106 cubic feet). The snow is dumped into the 
river. 

Costs of street cleaning. — ^The total revenue from all sources in con- 
nection with street sweeping, such as sale of sweepings, contribution 
from the State government, street-car companies, etc., amounted for 
the year 1896 to 129,672.29 marks ($30,862). The chief item of revenue 
was the amount paid by the street-car companies, viz, 119,500 marks 
($28,441). The total expenditure for the same period amounted to 
599,753.33 marks ($142,741), of which wages to laborers represented 
the principal item, viz, 350,955.55 marks ($83,529). The above amount 
of 599,753.33 marks ($142,741) includes 189,501.72 marks ($45,021) extra 
expenses for removal of snow, and 15,470.53 marks ($3,682) petty 
expenses. The keeping and repair of street-cleaning implements costs 
about 15,500 marks ($3,689) x>er annum; renewal and purchase of new 
Implements, about 22,000 marks ($5,236). Without regard to the reve- 
nue, the cost of cleaning one square meter, including removal of snow 
for same period, amounted to 34.39 pfennigs, or about 9 cents. Exclud- 
ing snow, the cost of cleaning per square meter is about 22.50 pfennigs, 
or 5i cents. The appropriation for the year ending December 31, 1896, 
was figured at 675,920 marks ($160,869). The total expenditure for 
1896, of which an itemized statement is not yet obtainable, amounted to 
695,523 marks ($165,534), being 20,000 marks ($4,760) more than the 
appropriation. The appropriation for 1897 was 789,560 marks ($187,915), 
and for 1898 is 883,575 marks ($210,291). The considerable increase of 
the appropriation for 1897-98 is explained by the fact that several 
suburbs have been taken into the city limits. 

While I realize the fact that this report is rather voluminous, it did 

not seem possible to answer the wide range of questions contained in 

the circular of the Department in less space. 

Chas. L. Cole, Gonsul-OeneraU 
Dresden, March 12^ 1898. 
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FRANKFORT ON THE MAIN. 
SEWEB SYSTEM. 

The sewer system and water supply of Fraukfort are regarded as 
among the best in Germany. The system includes two networks of 
very perfectly constructed sewers, each complete and independent. 
The altitude of the site renders it possible for the sewers to carry off, 
without pumping or any form of artificial lifting, all liquid sewage, 
which is poured through grated screens into a series of long, covered 
tanks, where the solid matter in the sewage is precipitated by the usual 
process with sulphate of alumina and lime. For several years after the 
precipitating plant was completed, the precipitated matter was given 
away to the farmers of the neighborhood, but when its value became 
appreciated and the demand exceeded the supply, a charge of 4 cents 
per ton was made for the sludge, and at this price there was derived, 
during the fiscal year 1896-97, for sludge and the solid matter gathered 
by the screens before reaching the precipitation tanks, a revenue of 
3,089 marks, equal to $735. 

The entire sewer system of Frankfort, its plan, x^ost of construction 
and maintenance, the method of precipitation, revenue, and the general 
results as affecting the death rate, etc., were fully described in a sx)ecial 
report from this office dated October 27, 1894, published in Consular 
Reports No. 173, for February, 1895, pp. 203-208, to which and to the 
printed volume with maps, therewith transmitted, the Department is 
respectfully referred. 

COLLECTION AND DISPOSAL OF OABBAGE. 

The population of Frankfort, according to the latest estimate, is 
245,000. Garbage is collected throughout the city by a contractor 
named Schultheis, whose large covered wagons make the entire circuit 
of the streets twice each week during the early hours of the forenoon, 
and collect garbage and house sweepings from special receptacles set 
before the door during the previous night or before 6 o'clock in the 
morning. These receptacles are required by ordinance to be covered 
and fireproof, and they are usually in the form of large tanks or pails 
of zinc or galvanized iron, with hinged lid and handles for one or two 
persons. Into these are put the garbage of the house, including ashes, 
waste of animal and vegetable food, more or less dirty waste paper, 
empty cans, bottles, broken crockery, and other rubbish. The gather- 
ing wagons have high boxes covered with hinged lids so as to prevent 
the blowing of dust and ashes in windy weather, and when laden they 
convey the ashes and garbage to a prescribed dumping ground beyond 
city limits, where it is thrown out and picked over for whatever avail- 
able material may be contained. The residue, mainly ashes, old tin 
cans, bottles, and broken crockery, makes an unsightly heap, which, 
when possible, is put into an excavated gravel pit, covered with a layer 
10482 5 
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of soil, and the space thus restored to cultivation. For this entire 
service, the municipality paid during the fiscal year 1890-97, 99,670 
marks, equal to $23,721.46. 

STREET SWEEPINGS. 

The streets of Frankfort are swept and cleaned by the municipality, for 
which purpose a special corps of 103 men, with brooms and horsepower 
sweeping machines, besides 16 cartmen with 18 horses for hauling away 
the swei'pings, are permanently employed. This department includes 
also the street-sprinkling service, and costs altogether 311,868 marks, 
or $74,324, per annum. The accounts of this department show that 
Schultheis, the garbage contractor alluded to above, paid last year 
$1,092 for the materials of value culled from the street sweepings gath- 
ered by the city. For the entire fertilizing matter obtained from house 
and market garbage and street sweepings, which is sold to neigh- 
boring farmers, the city receives a net revenue of $6,000 to $7,000 a 
year. There are no factories or chemical works in Frankfort that yield 
refuse which would give to its sweepings or sewage any unusual char- 
acter, and they are therefore those of a cleanly well-kept municipality, 
with an abundant and excellent water supply, a high average standard 
of living, and all modern sanitary improvements. 

Frank H. Mason, Consul- Oeneral. 

Frankfort, April 15j 1898. 



FttRTH. 

Fiirth, Bavaria, has a population of about 50.000; being a small 
place, there is no board of health, nor are there printed reports of san- 
itary matters. 

The streets are swept and kept clean by the proi)erty holders. They 
must be swept Saturdays and Wednesdays, and the refuse is carted 
away by private parties at the expense of the tenants of the buildings, 
each paying 7 cents per month. The same parties carry away the ashes 
and other rubbish from the buildings. The garbage is used for fertil- 
izing. Tin, ashes, broken glass, sweepings, kitchen, and other rubbieh 
are put into buckets and hauled away twice a week by the men who 
remove the street sweepings. 

The household waste waters are carried by stone pipes into a dry 
well. This well is pumped out whenever it is necessary by a portable 
steam pump, through a 4 inch rubber hose, entirely air tight and odor- 
less, into an iron tank. The tanks are emptied upon the lauds in the 
suburbs. The work is done by a private party, who receives 1.5 marks 
(30 cents) per load. 

Fiirth being a small place, the sewerage system is limited, and only 
the rain water from roofs and streets is permitted to enter the same. 
It empties into the Pegnitz River. 
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Dead animals are carried away by a private party, the owner paying 
from 50 pfennigs (12 cents) and npward. This person takes the animal 
to the commons and removes the hide, hoofs, and any other part that 
he can make use of. The remainder is baried. 

I am exceedingly sorry that I am unable to furnish a more complete 

report than this, but it is impossible for nie to secure the information 

that is desired by the Department. 

C. W. Erdman, Consul. 
FtJBTH, February 28, 1898. 



HANOVER. 

Hanover and its immediate suburb, Linden, embrace a x)opulation of 
about 270,000. They have an abundant supply of wholesome water, 
derived from wells in gravel beds in the vicinity of Linden. 

SEWERAGE. 

There is a general system of sewers which discharge their contents 
about a mile or a little more below the city into the River Leine, a small 
but very rapid stream. The natural grade is sufficient to make the 
drainage good, and notwithstanding the great amount of sewage poured 
into the small river, it clears itself within a distance of 5 or 6 miles, 
and the water is practically as pure as above the city. Nine-tenths of 
the buildings and dwellings of Hanover are connected by pipes with 
the system of sewers, and all excrementitious matter and waste waters 
are carried off' into the river, no attempt being made to utilize any 
X)ortion thereof for fertilizing purposes. Some of the older buildings 
and some dwellings on new streets near the outskirts are still uncon- 
nected with the sewers, but their number is rapidly decreasing, and 
it is estimated that within a year, or two at the outside, every house in 
the city will be properly sewered. Excrement and waste water from 
such houses are conducted through pipes into cesspools in th^ base- 
ments, and from there, when necessity requires it, are pumped into 
wagons constructed for that purpose and transported to the country, 
to be used as fertilizing material. This method of disposing of excre- 
ment is regarded as a nuisance in every neighborhood, and landlords, 
in order to hold their tenants and obtain good rentals, are compelled to 
put in sewer connections. 

(JARBACiE. 

Garbage, consisting of the waste of animal and vegetable food of 
all kinds, tin cans, bottles, broken crockery and glass, worn-out and 
broken cooking utensils, ashes, paper, rubbish, sawdust, floor sweep- 
ings, old shoes, hats and clothing, cloth and leather scraps, and, in 
fact, every article a householder may wish to get rid of, is disposed of 
as follows: Every street in the city is visited three mornings a week, 
between the hours of 7 and 10 o'clock, by the garbage wagons, which 
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carry ott' all such materials free of charge to the householder, provided 
they are placed in couvenient situations on the sidewalks in front of 
the houses, in vessels, coal scuttles, or pails of a size suitable for the 
teamsters to handle. The expense is borne by the municipality, which 
has the work done by contract. The cost of removing the garbage 
last year (1897) was 63,51G marks, or $15,123. The materials removed 
belong to the contractor. They are transported outside the city limits, 
generally to some low and marshy piece of ground, and there dumped 
and sorted carefully. The broken glass, crockery, and like mate- 
rials are used for making foundations for country roads and paths. 
All other articles worth saving are sold to the poor or to junk dealers. 
Such of the garbage as can be used for feeding hogs or cattle is sorted 
out and sold to farmers, and the balance, after it rots, is disposed of 
to gardeners and farmers for fertilizers. There is no cremation of 
garbage here. The materials are regarded as too valuable to destroy. 
The wastes from markets and abattoirs are also utilized by farmers 
as manure. All dead animals are removed from the city by the public 
scavenger. The skins are sold to tanners and the carcasses go to the 
soap factories. 

STREET GLEANING. 

The cleaning, sweeping, and sprinkling of the streets of Hanover are 
done by the municipality itself, in a very thorough manner. The city 
owns teams and wagons for that purpose, and employs the poor and 
those who are in a measure dependent on it for a living to do the labor. 
Sweeping is done by brooms, not by machines. In 1897, the amounts 
expended by Hanover for these purposes were as follows: 

Marks. 

Street cleaning 123, 624 =$29, 434 

Cleaning snow and ice 85,866= 20,444 

Maintenance plant, oto 19, 077 =: 4, 542 

Street sprinkling 11,865= 2,823 

Total 240,432= 57,243 

The street sweepings are used by the city, as far as possible, for 

fertilizing the public parks and gardens. What can not be used in 

this way is sold to farmers and gardeners. 

W. K. Anderson, ConsiiK 
Hanover, .}fareh 11, 1898. 



MAIXZ. 



Ill this city of 75,000 inhabitants, as well as in this entire district, 
garbage and other refuse is disposed of in the old-fashioned way, by 
dumping it on lowlands in order to fill them. 

This city has no sewerage system, each house having its cesspool, 
which is emptied periodically. Along the streets catch basins are 
located, into which the water- carried sewage of the streets drains, and 
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which are also emptied periodically by means of buckets. The matter 
thus collected is also dumped on the lowlands. 

Excrementitious matter is collected by the city excavator, and is 
sold to farmers, who use it as a fertilizer. 

All dead animals are carted away and disposed of by a contractor. 

The "Reinigungsamt" (cleaning department), which controls the 

disposal of all garbage, sewage, etc., expends about $6,000 annually for 

street sweeping, $4,000 for watering the streets, $4,000 for removing 

snow, and $22,000 for collecting and disposing of sewage, garbage, 

excrementitious matter, etc. From this latter sum, however, must be 

deducted $16,000, which is about the amount the department realizes 

on the sale of excrementitious matter. 

Walter Schumann, Consul. 
Mainz, ^arch .9, 1898. 



MUNICH. 

Referring to the circular of the Department of State dated January 

20, 1898, 1 have to say that the disposal of garbage, sewage, etc., is not 

a matter treated by modern scientific methods in my district, and is 

not of special interest for other reasons. 

Benj. Nusbaum, Consul. 
Munich, March 18j 1898. 



NUREMBERG. 

Nuremberg, the seoQud largest city in the Kingdom of Bavaria, has 
a population of about 200,000 inhabitants. 

GARBAGE. 

The removal of garbage is intrusted by the city to a contractor; 
the administration and all the clerical work pertaining to this depart- 
ment is, however, done by the city government. The garbage collected 
contains not only animal and vegetable matter, but also all the waste 
material which accumulates in the household, such as broken china, 
glass, ashes, paper, etc. An exception is made only with regard to 
factories. These have to dispose of waste themselves; it may be 
brought by them to a place reserved by the city authorities for rubbish. 
Twice a week the garbage is collected by the contractor. A normal 
household has to pay 2 marks (48 cents) per year for collection; hotels 
pay according to their size, from $4 to $10 or upward. 

The contractor receives 90 per cent of the total amount collected. 
For the year 1898, the estimate of the value was GC,000 marks ($15,708). 
He has to carry away the garbage from the houses to a site about 1 
mile outside the city. This site has a very sandy soil, and for this 
reason was selected by the city authorities. The sand is fine^ ot s^cA.^ 
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color, and excelleDtly adapted for building purposes. It is dug out to 
a depth of about 7 to 8 meters (7^ to 8 J yards), and sold at the rate of 30 
pfennigs (7J cents) per carload. The city is subjected to no expense for 
its removal, as buyers have to send their own carts to carry it off. The 
sum realized by the city for sand in the year 1896 amounted to 8,508 
marks ($2,024.90). The holes are filled up with garbage. A certain 
system has been brought into use in performing this work. The gar- 
bage which is collected in winter, and which consists chiefly of coal 
cinders, is used Urst of all in filling up these holes to a height of about 
5 to C meters (5^ to 6^ yards). The 2 yards of filling whic;h are yet 
needed to reach the ground level are put in in summer. The garbage 
which is deiK^sited in summer is intermixed with layers of sand, mud, 
and refuse. This latter mixture is an excellent fertilizer. It brings 
forth weeds in a very short time. To prevent this, the land thus pre- 
pared is rented gratis, for a period of about two years, to poor people 
to grow potatoes. 

After this period, the soil is planted with either maple, birch, or ash 
trees. It is the intention of the city authorities to grow a fine park on 
this site. It has an area of about 100 acres. Some 2ff acres are cov- 
ered annually with garbage. 

The estimate of the city for the year 1898 is as follows: Income 
derived from collection of garbage, GG,000 marks ($15,708); filling up 
with garbage, putting up fence around the holes, repairing street leading 
to site, 7,730 marks ($1,840); administration, clerical work, etc., 4,130 
marks ($983); total, 70,870 marks ($16,8(57). The city would therefore 
have a deficiency of 4,870 marks ($1,159), but it must be mentioned 
here that the contractor has to remove the garbage from all the city 
buildings, for which service he does not receive payment; besides, the 
income derived from the sale of sand is not accounted for in this 
statement. 

This system of disposing of all the household garbage has been in 
use for ten years in this city, and as it aids in the formation of a city 
park, without involving any expense, it may undoubtedly be called a 
good one. It must, however, be borne in mind that only cities with 
sandy soil around them, like Nuremberg, can profitably adopt this 
systeoh 

In former years, garbage was either removed by the contractor to a 
dumping place or used by the city for the amelioration of the soil. 
The contractor was- allowed to sort the garbage; useful waste, like 
paper, metal, etc., he was permitted to sell. It has been found, how- 
ever, that there was always great danger of infection in this system. 

Refuse matters, such as tin cans, bottles, broken glass and crockery, 
ashes, sawdust, floor sweepings, grease, paper, and other coarse rub- 
bish, are not sorted out. 

SEWERAGE. 

Household waste waters, with but rare exceptions, go into the public 
sewers, as nearly all houses are coniiorted with the public system. 
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Excrementitious matter not water-carried is collected in water-tight 
cessiKKils which are emptied pneumatically. The matter is removed 
from the houses in boiler-shaped tanks holding about 333 gallons. The 
charge for collection and removal per tank is 3 marks (71} cents). It 
is then either brought to a large reservoir, where it can be purchased 
by the neighboring peasants for manure, or sent by rail to other places 
in the country. 

The estimate of the city for the year 1898 is as follows: 

INCOME. 

Marks. 

Collection of excrementitioas matter 74, 500. 00 = $17, 731 

Saleof the same 23,500.00= 5,593 

98,000.00= 23,324 

EXPENSES. 

Keeping stock, like horses, carts, etc., in good condition, admin- 
istration 97,646.59= 23,240 

Profit 353.41= 84 

There are many water-closets now in use here, but the water system 
does not carry away all the excrementitious matter; the more solid 
parts drop into the cesspools. 

Water-carried sewage, — The system employed in this city is the com- 
bined sewer system, nearly all the houses having sewage connections. 
The sewage is delivered into the river outside the city district, not by 
pumps, but by its own fall, and no further use is made of it, with 
exception of the mud, which is taken from the sewers. This is either 
used as a fertilizer or employed for the amelioration of the sandy soil 
around Nuremberg. 

STBEET SWEEPIlVaS. 

The sweeping in about two- thirds of the total area of the city district 
is done by the local authorities; in the remainder, by the inhabitants 
themselves. It has been left until now for the citizens to decide 
whether they want to do the sweeping themselves or whether they let 
the city government do it for a certain charge, but the local authorities 
contemplate making it compulsory for the citizens to have it all done 
by the city government, at a reasonable rate. The sweeping is done 
with brooms and the dirt is removed in large, closed tank carts. It is 
either used by the city gardener to improve the parks or is employed 
to fill up the place reserved for garbage. The expenses incurred by 
the city for cleaning paved streets (collection, removal, wages, admin- 
istration, etc.), in the year 1897, were 4.17 cents per square meter (1.3 
square yards) during the summer months; 2.62 cents per square meter 
during the winter months. The latter amount is the average for the 
last six years, and it includes removal of snow and ice. The scattering 
of sand to prevent slipping has to be done by the house owners. Those 
roads which have much traffic are paved with granite; those with but 
small traffic with quartzite. 

The last report issued by the city showa l\i«A. m >[Jafc ^^«t ^S5^^*<^^ 
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total area of paved roads ainoanted to 465,137 square meters (556,304 
square yards); 265,568 square meters (317,619 square yards) of these 
were paved with granite, 184,002 square meters (220,066 square yards) 
were paved with quartzite, and 14,567 square meters (17,422 square 
yards) were paved with diorite. The footpaths on either side of the 
paved roads, 100,000 square meters (131,560 square yards) in extent, 
are paved with square burnt clay plates. 

The macadamized roads have an area of about 600,000 square meters 
(717,600 square yards), and there are about 500,000 square meters 
(598,000 square yards) of footpaths. The greater part of the latter are 
likewise covered with square burnt-clay plates. 

MARKET AND ABATTOIR REFUSE. 

The market refuse is removed and disposed of in the same way as 
street sweepings and garbage. The abattoir refuse is destroyed by lire in 
a furnace, as well as all those parts of meat and even whole slaughtered 
animals which are found to be unfit for consumption. The report of the 
city slaughter house for the year 1896 states that 13 pieces of cattle, 
34 calves, 7 sheep, 111 pigs, 8 horses, and 2,854 sets of bowels were 
destroyed. Until now, no practical use has been made of the products 
derived from the refuse burned in this fuinace, but the city authorities 
contemplate the erection of a thermic destruction establishment with 
all the modern improvements, by which tallow for soap making and 
fertilizers are gained. I hear that a sum of $38,080 has already been 
provided for this purpose, and has been included in the estimates of a 
new city loan, but no suitable territory has been found, nor has the 
city government decided regarding the system to be employed. My 
attention has been called on this occasion to the systems of Podewil's 
Faecal Extract Company, Munich, Bavaria, and the Actiengesellschaft 
fur Trebertrockuung, Gassel, Germany. They both manufacture 
apparatus for treating and utilizing the carcasses of animals and the 
refuse of public slaughter houses. 

DEAD ANIMALS. 

Dead animals have, until now, been buried in pits 2^ yards deep, 
outside the city district. The carcasses are first covered with quick- 
lime and then with sand. Dogs are almost the only animals disposed 
of in this way, and the expenses for the city are, therefore, but small. 
Dogs which are found straying within the city district are ailvertised, 
and if not claimed within three days are killed and interred. In the 
year 1897 about 70 dogs were killed, the expenses incurred by the city 
for their collection, feeding, and killing amounting to about $54. 

As soon as the aforementioned thermic destruction establishment 
has been erected here, this old system of burying carcasses will be 
abandoned, and stray dogs and other animals intended for destruction 
will be brought to this establishment. 

GusTAVB C. E. Weber, Consul 

Nuremberg, April 28^ ld9ti. 
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STUTTGART. 
Stuttgart is the capital of Wurtemberg, with 162,934 inhabitants. 

GARBAGE. 

In addition to the waste of foods, the garbage of the city contains 
household sweepings, rubbish, ashes, rags, broken glass, bottles and 
kitchen utensils, paper, old shoes, tin cans, etc., which are daily col- 
lected by wagons passing through the streets in the forenoon, house- 
keepers being obliged to place the refuse in boxes or barrels before the 
doors early in the morning. This is carted away and dumped in the 
suburbs in natural ditches, of which there are plenty, the city govern- 
ment having first purchased the land. There are always a number of 
ragpickers on these dumping grounds, who have permission to gather 
from the rubbish all rags, paper, tin cans, old iron, bones, etc. The 
dumpings are then spread out and layers of sewer mud, gathered 
by mudcatchers in the street gutters, spread over it. When these 
ditches are properly filled up they are rented to vegetable gardeners. 
This work and the street cleaning are done by the city and conducted 
by a separate department, the ^^Strassen Eeinigungs Amt" (street 
cleaning department). 

For cost of street cleaning and garbage gathering see report of the 
city government, pages 34, etc., herewith inclosed.' 

The city has secured a plot of ground in a suburb on which a crema- 
tory will be erected, and in future all garbage and street sweepings 
will be cremated, as is done in Hamburg. The ashes therefrom will be 
unfit for agricultural purposes, and will, in combination with lime, be 
manufactured into bricks for inside walls of houses. 

Tin cans, bottles, broken glass and crockery, paper, etc., are not 
treated separately by the street cleaning department, but, as reported 
above, are gathered with the garbage and street sweepings and de- 
posited on the dumping grounds. 

SEWERAGE. 

Household waste waters from the kitchen, laundry, and chambers 
(with the exception of the contents of urinals, which must be emptied 
into the closets) are carried away by pipes connected with the street 
sewer. Each house must be connected with the street sewer at the 
expense of the owner, and these private sewers are cleaned by the city, 
also at the expense of the owner. 

Water-carried sewage in Stuttgart is conducted into the river by a 
complete sewage system. 

Excrementitious matter is not carried away by sewerage, but every 
house has a sink, well cemented and covered, in which it is gathered, 
even in the case of houses which have water-closets connected with 
the street water pipes, and most of the newly built houses have such 
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closets. Stuttgart has the following system of disposing of the excre- 
ineDtitious matter: By a large nainber of steam and hand pumps ou 
wheels, the sinks are from time to time pumped out, and the matter, 
through wide, spring expanded, india-rubber hose, carried into the air- 
tight vats ou wagons, which empty their contents into large cemented 
reservoirs erected in different places outside the city limits. Here, 
farmers buy the matter and cart it away to their lands. The city has 
such reservoirs also in various neighboring counties, near railroad sta- 
tions, whither it is transported on cars carrying. 3 large barrel-shaped 
tanks each. 

House owners have to pay a certain fee per hectoliter for the empty- 
ing of their sinks, and this revenue, together with the receipts for the 
excrementitious matter sold to farmers, pays the city a profit of 4 per 
cent on the invested capital. The fee for emptying the sinks is regu- 
lated from time to time.- 

The city's excrementitious matter is not carried away by a pumping 
system and used in manuring land, as is done, for instance, in Berlin, 
the soil around Stuttgart being rich enough. No excrementitious mat- 
ter is allowed to be carried into the sewerage system. 

STREET SWEEPINGS. 

These are collected, removed, and disposed of in the same manner 
as garbage, and by the same department. 

In the inner and old part of the city, and on the principal thorough- 
fares, the pavement consists, of square and oblong hard stones and 
granite blocks. As an experiment, a few streets have lately been paved 
with wood. 

New streets are macadamized, and have paved side gutters. The 
dirt from them is removed and disposed of as des(;ribed under garbage. 

Factory wastes, solid and liquid, are not known in this city, factories 
producing such not being allowed within the limits. 

MARKET AND ABATTOIR REFUSE. 

Market refuse is treated and disposed of in the same way as street 
sweepings and garbage. Abattoir refuse is gathered in large cemented 
reservoirs in the yard of the abattoir, and sold to gardeners and farm- 
ers, who cart it away themselves. The Stuttgart abattoir, owned by an 
association and stock company of butchers, now within the city limits, 
is about to be removed to a neighboring county. 

DEAD ANIMALS. 

Dead animals, such as horses, cattle, etc., are in charge of a city 
official called the ^^abdecker," who has to be notified at once (by tele- 
phone) when an animal falls dead. He removes the carcass (generally 
in the night if possible) to a plant owned by the city outside the munici- 
pal limits, where it is reduced to fat and glue. The hides and the shoes 
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of horses belong to the owner of the dead animals. Besides the perqui- 
sites of this business, the ^^abdecker " draws a salary from the city and 
Kingdom, he being at the same time high sheriff for the Kingdom, and 
having to execute the death penalty on criminals. 

Edward H, Ozmun, Consul 
Stuttgart, March 28^ 1898. 



WEIMAR. 

Weimar, capital of the Grand-Duchy of Saxe- Weimar, Eisenach, 
has a x>opulation of 26,000. 

GARBAGE. 

The material collected consists of ashes, bottles, tin cans, etc.,. in 
addition to the waste of animal and vegetable foods. The amount 
collected annually is 7,000 to 8,000 cubic meters (247,216 cubic feet to 
282,533 cubic feet). The system employed consists of collecting the 
garbage in vessels, usually zinc barrels of uniform size; that is, about 
2 feet high and 1^ feet in diameter. These are placed by the tenants 
before their houses, and collected in covered wagons usually four times 
each week. The cost of collecting garbage is about 6,000 marks ($1,428) 
per annum. The work is done by the city government. The material 
is used to fill old stone quarries in the neighborhood. The sum above 
mentioned covers all expenses. 

STREET SWEEPINGS. 

Street sweepings are removed by box cars from the city to an estab- 
lishment where they are mixed with natural manure and eventually 
sold. Street cleaning costs about 10,000 marks ($2,380) per annum, to 
which must be added 1,000 marks ($238) for brooms, watering pots, 
etc., and 1,000 marks for horse hire and water for street sprinkling. 

DEAD ANIMALS AND ABATTOIR REFUSE. 

Dead animals are sent to a flayer, whose establishment is under 
police supervision. The city incurs no loss in this connection, simply 
putting a suitable shed and place of interment at the flayer's disposal. 

Abattoir refuse is collected in reservoirs and sold as fertilizer. 

Thos. Ewing Moore, 

Commercial Agent. 
Weimar, March 6', J8n8. 



GIBRALTAB. 

The Rock of Gibraltar is divided into two districts — northern, on 
which is the city proper, and southern, with a small fishing village 
on the seashore on the northeastern side of the Kock. 
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According to the last census, taken in 1891, the population of Gibral- 
tar consisted of 25,755 soals, of whom 19,100 are civilians, and the 
remainder formed the garrison. 

GARBAGE. 

In addition to vegetable and animal matter, the material collected- 
contains every conceivable article cast away in households or barracks. 
The amount of material collected daily is about 20 tons. Collection is 
made by means of dust carts, the drivers of which visit every house 
twice a day during summer and once in winter, carrying away all 
material which had been previously placed by the inmates in dust 
bins. Excrement of fowls, fish, cats, dogs, and birds finds its way 
into the dust bins, but the dung of horses, mules, donkeys, and goats 
is carried oft' on the backs of donkeys and mules to Spain, over the 
frontier, there to be used as manure for vegetable gardens, save a very 
small portion, which remains in Gibraltar, and is used for improving 
the soil of the public flower gardens on the Bock. 

The cost of the collection and removal of the material from the city 
amounts to about 95,000 per annum. This work is done by a corporate 
body created by the colonial government, under an order in council, 
which here is equivalent to an act of Parliament in England. It is 
styled the <^ sanitary commission of Gibraltar." 

All material collected by the dust carts of the sanitary commission- 
ers is brought to the place where the destructor is located, and is then 
taken over by men engaged by the party who has the contract with the 
commissioners, for removing all bones, bottles, broken glass, tin cans, 
paper, baskets, pieces of metal, broken crockery, etc., found in the 
material. It is then sorted out and the garbage and other refuse are 
placed in the destructor by the contractor's men, who, after cremation, 
throw the ashes into the sea. The contractor, besides having the right 
to sort the material, receives $2 per diem for his trouble. 

It costs the sanitary commissioners about $600 annually to keep the 
apparatus in order. 

No notice is taken of the chemical properties of the material sorted 
or cremated, there being no available space in British territory for car- 
rying out work of this nature. The materials extracted are generally 
taken over the frontier to Spain. 

Cremation commenced nine years ago. The other methods have l)een 
followed for about twenty years. 

Before the cremation system was adopted, all rubbish collected was 
taken to and placed on the northeastern extremity of the Eock, on the 
eastern beach of the isthmus which unites Gibraltar to Spain. There, 
it was handed to the contractor already mentioned, and instead of being 
cremated was thrown into the sea. 

The material is not used as a fertilizer, nor for the manufacture of 
grease. All grease, vegetable, and food refuse in the kitchens of 
barracks is collected by parties who have special contracts with the 



SEWAGE AHm GARBAGE IN FOREIGN COUNTRIES. 77 

commanding officers of the military corps. They i)ay an annual sam 
for this privilege, as stipulated in the contract. The parties engaged 
in this work are generally Maltese. That portion that is not in a fit 
state for human consumption is carried over the frontier for fattening 
pigs in Spain. 

SEWAGE. 

Household waters from kitchens, laundry, and chambers are disposed 
of through pipes, with which all houses are furnished, and which are 
in connection with the street sewers, all of which are connected with 
the main sewer. This empties into the sea at a place to the east of 
Europa Point, and the contents are carried by the current into the 
Straits of Gibraltar. In all houses and dwellings in Gibraltar, excre- 
mentitious matter is removed from the privies by flushing, the privies 
being also connected with the street sewers. 

The fishing village at Catalan Bay, with a population of about 250 
souls, has no drainage. Sewage is removed from the privies by soil 
carts at night. The carts and privies, both before and after being 
emptied, are disinfected with chloride of lime, and in many instances, 
with perchloride of mercury. 

The block of buildings on the elevated plateau at Windmill Hill at 
the southeast end of the Rock, used as barracks and a military prison, 
as well as the huts which form the military camp on the western side 
of the isthmus, are treated nightly in the same manner as the village 
at Catalan Bay. 

The materials collected at Catalan Bay, Windmill Hill, and Military 
Gamp are cast into the sea, without cremation, at the same place where 
the ashes firom the dust destructor are thrown. 

STREET GLEANING. 

Street sweepings are collected and placed in the dust carts of the 
sanitary commission by sweepers employed for that purpose, and are 
conveyed to the dust destructor for disposal in the same way as other 
material collected from dwellings. The cost of this work amounts to 
about $4,500. 

The only factories in Gibraltar are for the manufacture of mineral 
waters and for converting leaf tobacco into chopped tobacco for ciga- 
rettes. In the first instance, the waste consists of water and residues 
of chemicals, all finding their way into the house drains, and thence 
by the sewers to the sea. In the second instance, all the tobacco waste 
is carried out at the expense of the owner, taken. to the dust destructor 
and there cremated. 

MARKET AND ABATTOIR REFUSE. 

Market refuse is removed in dust carts, properly disinfected with 
chloride of lime, to the dust destructor, and the useless portion is 
cremated. Abattoir refuse, in the shape of ofial, bones, horns, etc., is 
taken to Spain by a contractor. 
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No profit is derived in the method adopted for the disposal of dead 
animals. They have to be removed and buried on the beach, on the 
eastern side of the isthmus, at the owner's expense. The spot is under 
military jurisdiction. They are buried in pits dug for the puqKMse, 6 
feet deep, and the carcasses are laid on a layer of burnt lime and 
covered with the same material, and afterwards with sand. The cost 
of this work to the owner is about 95. These carcasses are not utilized 
in any way for industrial or agricultural purposes. 

Horatio J. Sprague, Consul. 

Gibraltar, March 8j 1896. 



ITALY. 

CATANIA. 

The population of the city is officially estimated at 120,000. Street 
sweeping is done by contract. 

GARBAGE. 

The contractor obligates himself to keep all the streets clean and to 
place at the disposition of t he city government all the men, implements, 
carts, and horses necessary to carry on the work. The city govern- 
ment pays all the wage^ of the laborers employed — i. e., 130 sweepers, 
at 1.25 paper lire (about 23 cents gold) per day; 4 bosses, at 1.50 lire 
(about 28 cents gold) per day ; 4 overseers, at 2 lire (about 37 cents 
gold) per day. Twelve of the sweepers have to do night work, for 
which they receive overtime pay of 0.25 lira (or 4^ cents) per evening. 
The sweepers carry suspended on leather straps over their shoulders 
a large basket, into which they put all the rubbish and sweepings. 
When filled, these baskets are emptied into one of the numerous covered 
handcarts. All the refuse gathered belongs to the contractor, who 
employs 14 large horse carts (into which are transferred the contents 
of the handcarts) for removing it to a place of deposit, designated by 
the authorities, outside of the city limits. These carts make not less 
than 5 trips per day, often 6 or 8, according to distance; but calculating 
only 5 trips each for 14 carts employed would give a total of 70 cart 
loads of sweepings per day, which in one year of 365 days amounts to 
25,550 cart loads of refuse of all kinds. It is used by gardeners or 
truck farmers of the surrounding country as manure, and is also at 
times shipped by rail to more distant places. The price at which the 
contractor sells the sweepings (consisting to a considerable extent of 
dung of horses, asses, and goats, herds of the latter being driven 
through the streets twice a day, to be milked at the doors of customers) 
ranges from 1 lira (18^ cents) per cart load as soon as collected, up to 
1.75 lire (32^ cents) aboard car, per cart load of macerated or fermented 
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manure from oft* the deposit pile outside of city. The price depends to 
a certain extent upon the distance. 

The expenses incurred by the contractor involve the maintenance of 
14 horse carts for removal of sweepings and 2 horse carts for removal 
from the streets of stones used in building, repairing, etc. These carts 
require 16 horses steadily employed for hauling sweepings, and 4 extra 
ones for relieving the others, making 20 horses to be kept and fed 
at 1.50 lira per day, or 30 lire ($5.55). The average daily expense 
for shoeing is 1 lira ($0.18^); for rent and miscellaneous, 9 lire ($1.66J). 
Wages of 16 cart drivers, at 1.25 lire per day, amount to 20 lire ($3.70), 
making the total expenses per day 60 lire ($11.10). 

The following shows the result of business per annum: Minimum 
quantity of sweepings collected, 25,550 cartloads; average value per 
load, 1.25 lire ; amount lire, 31,937.50 ($5,908.44). Expenses in 365 days, 
at 60 lire per day, 21,900 lire ($4,051.50) ; net annual profit to contractor, 
10,037.50 lire ($1,856.94). To this must be added profit from another 
source — i. e., during the summer months the city has the principal 
streets sprinkled, and this is also done by the contractor who attends 
to the street cleaning. For this work, he uses the same horses and 
carts and the same drivers employed in the removal of the refuse; 
hence incurs no additional expenses. The city furnishes the water, and 
pays to the contractor 0.50 lira (9^ cents) per cask. This amounted 
during last season to 3,402.75 lire ($629.51), which, added to the other 
profit, makes 13,440.25 lire ($2,486.45). 

Broken glass — although this method of disposal is prohibited — is 
thrown recklessly into the streets. Glass, small tin cans, etc., of no 
use as fertilizer, are picked out by the gardeners or track farmers — 
who purchase the sweepings— and thrown into a pit dug for that pur- 
pose. Nothing is thrown away that can be put to use. 

Eags the contractor has carefully picked out, as the contents of the 
carts are dumped upon the dex)OSit pile, and sold to the rag exporters. 

Carcasses of dead animals are hauled to the beach south of the city, 
and buried in the sand. Nothing is utilized but the bones, which are 
from time to time picked up by bone gatherers. There is no factory 
for utilizing carcasses of dead animals. 

SEWAGE, EXCREMENTITIOUS MATTER, ETC. 

There is not a regular system of sewers in this city. Under the 
piincipal streets are subterranean canals or aqueducts, which serve 
solely to receive and carry oft' the rain water and to drain the public 
urinals, which are on nearly every street corner. It is, however, abso- 
lutely i)roliibited for private persons to make connection with the said 
aqueducts for the purpose of discharging household waste water. At 
l)resent there is no system in use for Hushing the sewers, except what 
is done by the winter rains, the water running into the openings left 
in the pavements for that purpose. Where the streets are inclined 
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toward the center, tliere are gratings aboat 12 by 15 inches at intervals 
in the middle, and where streets are higher in the center, with gutters 
on the side, apertures of about 2 by 10 inches, without gratings* are 
made in the curbstones. At the beginning of the summer season, these 
apertures are closed with stone and mortar and left so until the rainy 
season sets in, to prevent exhalations harmful to public health. The 
stench arising from these apertures, as the weather gets hot^ from the 
altogether too numerous public urinals, is sufficient to cause an epi- 
demic. In the future, I am told, some mode of flushing the aqueducts, 
which open into the shallow end of the port, is contemplated. House- 
hold waste water is discharged into the ground, the subsoil being 
absorbent and porous, and, aided by the natural inclination toward the 
sea, is easily drained into the latter. Privy vaults are generally, dur- 
ing the night, emptied by laborers especially employed for this service, 
by means of scoops and buckets. The matter is put into barrels and 
transported to the beach south of the city, to a place designated by 
the authorities. There it is converted into fertilizer, under the super- 
vision of the forester, the municipality having been engaged for some 
years in turning a portion of the sandy waste which stretches along 
the shore of the Mediterranean into forest, thereby supplying a pleas- 
ant suburban drive and promenade. The average cost of having the 
vaults emptied is from 6 to 7 lire (paper currency) or $1.11 to $1.30 per 

cubic meter. 

Louis H. Bruhl, Consul. 
Catania, April 29^ 1898. 



FliORENCE. 

According to the census of 1897, the city of Florence had a popula- 
tion of 194,631 inhabitants. The area within the city gates is 1,102 
hectares (equal to 2,722 acres), and outside the gates 3,124 hectares 
(equal to 7,710 acres), making a total city acreage of 10,438. 

STREET CLEANING. 

The city cleaning is let by contract. The contract calls for the con- 
stant and perfect cleaning of all the streets and squares, public markets, 
open galleries, porticos, flights of steps, Arno docks, bridges, fountains, 
and bases of monuments within the city limits. The contract also calls 
for the immediate removal of matter collected, including ill, wounded, 
or dead animals ; the washing and disinfecting of the urinating corners, 
stations of tramways, omnibuses, and cabs; the deodorization and dis- 
infection of sewers, the sprinkling of streets, the uprooting of grass 
from the same, etc. 

The present contract is for nine years, and was made in 1897. The 
amount paid by the city annually under said contract is $30,000, due 
in monthly installments. 
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The contractor is under a bond of $4,000, and is compelled to pro- 
vide at Ins own expense the personnel necessary for the service and 
its saperintendeuce, the uniforms, according to patterns approved by 
the city government, and the appliances required for collecting and 
removing the matter collected to dumping places outside of the city 
limits. These places of deposit must be surrounded with walls 7 feet 
high and 1 foot thick. Telephonic communication with car and public 
stables is required. The contractor is held responsible for all damage 
done in the collection and removal of debris from ]mblic and private 
places. The neglect of duty in carrying out the contract subjects the 
contractor to a fine not exceeding $50 i)er diem. In cases of flagrant 
inattention, there is an extra fine of $100. Under the contract, the 
number of men to be employed is fixed at 120, the minimum wage 
being 36 cents x)er diem. Twenty-four horses are required to be kept 
in service. In case of snow 100 men are to be put at work immedi- 
ately. From April to September, the first service must commence not 
earlier than 1 o'clock a. n). and be completed not later than G o'clock; 
and from October until March, the cleaning must not be completed 
after 7 a. m. A compensation of 6 cents is allowed for the noosing of 
every dog and $3 for the removal of the carcass of every horse. The 
contractor also has the right to sell the said carcass, metal shoes, hide, 
etc. All the sweepings belong to the contractor. 

The present sewerage system is the ordinary one of flushed sewers. 
Oval tiles and pipes have been substituted for the square form, and 
the ancient flat-bottomed house drains have been abolished and super- 
seded by well-trapped, airtight tubular metal or glazed tiles with a 
declivity of .003. The same have been adopted for waste and water 
pipes in dwellings, and severe penalties have been imposed for illegal 
overflows from pipes. 

SEWERAGE. 

The cost of the present system of sewerage, when completed, is esti- 
mated at $2,800,000. No market value can be given to the unwieldy 
machinery now in use. The main operating intercepting sewers meas- 
ure 12,080 lineal meters, equal to 7 J miles. They are built of brick, sand- 
stone, and Portland cement. The night soil, properly mingled, is 
removed in several different ways, as follows: 

(1) It is taken in casks of the capacity of ten gallons by farmers, who 
use it as fertilizers for their fields. (2) The contracting firm pumps and 
places it in vats, where it is stored for a limited time and sold at the 
rate of 20 cents per cask containing about 20 gallons. In this opera- 
tion the machinery used is antique and inefficient, leaving a valuable 
residue. (3) When modern machinery is used, which delivers the entire 
deposit to the purchaser, casks of 25 gallons cost about $1.40. The 
first method is operated at night only. The last can be worked early 
in the morning or late at night. In both cases the odor impregnates 
10482 6 
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the surrouudiug neighborhood most strongly. The reservoirs for the 
collected sewage are located about 3 miles from the city limits. 

Two large corporations are in the business of manufacturing the 
waste into a fertilizer called *'poudrette" (dried night soil), which is 
sold at GO cents per sack weighing about 220 pounds. Glue is made 
of the refuse from the meat markets, and sold to manfacturers of paints 
for exterior use. The waste of tanneries is condensed into cakes for 
fuel. Bottles, broken glass, and pottery are sold to glass works. 
Ashes are used for lye, old shoes are reduced to fertilizers, vegetables 
are converted into manure, carpet rags are used by decorators and 
varnishers to rub in their mixtures, and tin cans and metals are flat- 
tened out and sent to Leghorn ; it is said, for export. 

Edward C. Cramer, Consul. 
Florence, March 18, 1898. 



I.EGHORX. 

Referring to Department circular of January 20, 1898, asking for 

information regarding the disposal of garbage, sewage, etc., I would 

state that the methods in use in my district are such that a report on 

the subject would be devoid of any suggestions of value. 

Jas. a. Smith, Consul. 
Leghorn, March J28, 1898. 



VEISICE. 

With regard to the report on garbage and sewage referred to in 
Department circular of January 20, I beg to express the opinion that a 
report prepared by me would be merely a waste of time for all parties 
concerned. The prevailing methods of garbage and sewage disposal 
are so superannuated as to be beneath the notice of the serious student, 
while not suflBciently ancient to merit the interest of the antiquary. 

1 regret to have been so long in forming the above expressed con- 
viction; but the unaccountable delay of municipal authorities when 
addressed on the subject, three successive requests in some instances 
eliciting not the slightest reply, has absolutely prevented my forward- 
ing an earlier report. I inclose herewith three ])amphlets^ dealing 
with the sanitary regulations of Verona and Udine. 1 send them in 
accordance with the desire expressed by the Department of Agriculture 
to learn of literature bearingon the general subject in question. 1 beg, 
furthermore, to mention a work entitled *'La Fognatura delle Cittti" 
(The Drainage of Cities), written by Mcvssrs. A. Cadel andF. Gosetti, of 
Venice, and published at 4 francs ($0,72) by L. Eoux & Co., of Eome. I 
have not procured this book for the Department of Agriculture because 
I did not suppose that it would be of service. 

H, Abu. Johnson, Consul 

Venice, November 14, 1898. 



' TranBmitted to the Departn\cut of Agriculture. 
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MALTA. 

Considering tlie facilities at hand for the disposal of garbage, sewage, 
etc., Malta is certainly up to date. For several years this question has 
received earnest attention, and large amounts of money have been 
appropriated by the local government to carry out its methods. The 
term Malta is applied to what really is a group of islands comprising 
Malta, Gozo, Comino, and two islets. Malta contains an area of 95 
square miles; Gozo, 25 square miles, and Comino, 1 square mile, the 
X)opulation of all being about 177,000. Valletta, the capital and only 
city, is located on the largest island. In addition to Valletta, this 
island has numerous casals or villages. The islands are low, the high- 
est land not being over 1,200 feet above sea level. C omparing popula- 
tion with area, it will be seen that they are densely populated^ Upon 
the islands of Gozo and Comino the methods used for taking care of 
garbage, sewage, etc., are much the same as may be found in most of 
our country towns, but in Valletta and adjacent villages more attention 
is given to this matter. For this reason, I will confine myself to a 
description of the methods prevailing upon this, the largest island. 

GABBAGE. 

In the matter of garbage, the matter collected contains, in addition 
to animal and vegetable foods, tin cans, bottles, broken glass, crockery, 
floor sweepings, paper, and coarse rubbish, including boxes, old shoes, 
cooking utensils, and other materials. Animal and vegetable foods, 
or swill, as we term it, is collected by farmers early in the morning, and 
is mixed with manure and used foi dressing land. Other elements of 
garbage are disposed of in about the same way, after being separated 
from the unproductive portions which are thrown away. The above 
applies to house-to-house' collections. Although there is no fixed 
system, such collection is to a certain extent under police supervision. 

SEWERAGE. 

In the city of Valletta almost every building is connected with a 
sewer, into which go all household waste waters and excrementitlous 
matter. This same sewer connection also extends to Floriana, Borgo, 
Durmola, and Senglea, large villages close by Valletta. The street 
sewer system ot the above five places drains into a main sewer running 
from what is called St. Elmo ditch, in the northeastern end of Valletta, 
to the S. Kocco shores, a distance of 5^ miles. This discharges into the 
sea a volume of about 650 gallons per minute. At low levels, sewage is 
pumped into tbe main sewer. At St. Elmo ditch is located a reservoir, 
with a capacity of 500,000 gallons, which is filled with sea water. This 
volume is discharged into the main sewer twice a week, and, in addition, 
about 5,000 gallons of water are used to flush the system daily from 
heads of sewers. Save in the manner above dftae.t\b^^^y^^^'^^''Ns^^^25^ 
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treated iu any way. The cost of the combiDed pumping plants is iu the 
vicinity of $7,250, and the average cost of running $1,410 per year. 
The discharge of the pumps is from 85 to 300 gallons per minute. At 
the villages not included in the above list, the cesspool system is in 
operation. A private company cleans the cesspools out at stated inter- 
vals and uses the product for fertilizing purposes, mixing it with other 
materials. The government has in view the total abolishment of the 
cesspool system, and, to this end, has secured the appropriation of a loan 
of £120,000 ($583,000) for the purpose of draining the whole island. 
There is a sewage farm iu oi>eration at the village of Sliema, in connec- 
tion with the military camp near by. Here the dry-earth system is used. 
Excrementitious matter is removed daily, mixed with earth, and carted 
away by the scavenger for fertilizing purposes. The liquid matter, 
consisting of waste waters from the kitchens, laundries, and chambers, 
is admitted into sewers laid under ground and leading to large reser- 
voirs, from which it is ultimately drawn off and applied to land previ- 
ously prepared to receive it. The camp is located at the top of a hill, 
while the sewage farm is in a valley, and for this reason there is little 
or no expense for flushing, engines or pumps not being needed, gravi- 
tation doing the work. The reservoirs above alluded to are of the self- 
acting pattern. They are placed halfway down the hill and so con- 
structed as to hold one-half of the sewage discharged daily. On the 
highest point of the sewage farm there is a tank, capable of holding an 
entire day's sewage, connected with the reservoirs further up the hill. 
In the matter of irrigation, a wide surface of land is covered. In 
countries like this, where the average rainfall is seldom over 18 inches, 
this system is calculated to answer the pur])ose of the agriculturist as 
well as t)iat of the sanitarian. The land is laid out in furrows and 
ridges, and the sewage from above is carried through stone channels to 
that portion of the land prepared to receive it. The whole surface of 
the farm is not treated at the same time. The population of the camp 
can not be ascertained, on account of frequent changes of the troops; 
for this reason also it is impossible to give the volume of sewage. As 
to the kind of plants cultivated, besides vegetables in general, wheat, 
barley, Indian corn, and different sorts of vetches have been treated 
with sewage, and have given the following results in excess of those 
yielded by equal portions of land to which sewage was not applied: 
Crop of wheat, 12 per cent; Indian corn, 19 per cent; barley, 10 per 
cent; clover, 20 per cent; vetches of different kinds, 18 to 21 per cent. 
The sewage farm here has been in operation two years and four 
months. 

STREET CLEANING. 

The streets are cleaned by the government. The city is divided into 
districts, the employees in each being under a superintendent, while the 
police exercises a limited jurisdiction over all. During the early morn- 
ing hours the streets are swept and watered. All sweepings are placed 
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in iron receptacles located at convenient spots, and later are collected 
by a contractor, who mixes them with manure and other materials. 
Tliis prodnct is sold to farmers for land dressing. It is irai)os8ible to 
ascertain the amount which the contractor receives from those to whom 
he sells the material, but it does not pay his expenses, and the govern- 
ment pays him the difference between what he receives from the farm- 
ers and the cost of his work. The pavements in use are mostly of the 
block variety, although a few.of the streets have been macadamized. 
There are no factories here, and therefore no waste products of this 
source. All animals are slaughtered at the government abattoir, under 
the direction of a medical officer. Blood is mixed with a sort of gyp- 
sum brought from Italy, and is sold to the farmers for land dressing. 
Dead animals are removed by a private firm here and, after being 
finely cut up, are boiled down, the resulting product being shipped to 
France for industrial purposes. The value of such products is not 
obtainable. The above refers to all parts of the animal except hide, 
hoofs, horns, and refuse. The first three are sent to France and Italy, 
while the latter is sold for agricultural purposes. All condemned meat 
passes through the same channels. 

John H. Grout, Jr., Consul, 

Malta, April 29^ 1898. 



NETHERLANDS. 

AMSTERDAM. 

The iK)pulation, according to the census of January*!, 1892, was 
426,480 souls. The estimated population on July 1, 1898, was 607,789. 

GABBAGK. 

The refuse of vegetables, etc., is for the greater part collected by 
private parties, who come every morning witli their cars. They care- 
fully sort the refuse to remove pins or needles, and sell it to farmers or 
milkmen for their horses, cows, and swine, the price paid averaging 
0.30 florins (12 cents) for a bag. Ashes, dust, sweepings, etc., are 
every day gathered by the workmen of the city cleaning service, who 
come with horse ears to collect it. The amount of material collected 
during the year 189G was 137,921 cubic meters (36,434,590 gallons). 
The cost of collection during that year amounted to 85,192.28 florins 
($34,247.29). The collected material is transported by horse cars and 
by boats to the plant of the city cleaning service, situated outside of 
the boundary, where it is sorted by the workmen. The city cleaning 
service has not been in existence a quarter of a century. In the year 
1877, the municipal government undertook its management. Before 
that time it was given out by contract. 
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Tlie quantity of refuse, ashes, etc., collected yearly amounts to 81,000 
cubic meters (21,397,770 gallons), ashes and sweepings mixed; 14,000 
cubic meters (3,698,380 gallons) compost; 4,500 cubic meters (1,188,765 
gallons) worthless stuff; 400 cubic meters (165,668 gallons) stones; 
18,000 cubic meters (4,755,060 gallons) products of cremation; 100,000 
kilograms (220,000 pounds) paper; 70,000 kilograms (154,000 pounds) 
leather and old shoes; 7,500 kilograms (16,500 pounds) zinc, lead, cop- 
per, tin; 140,000 kilograms (308,000 pounds) tin plate; 100,000 kilograms 
(220,000 x)ounds) iron ; 420,000 kilograms (024,000 pounds) black, green, 
and white glass; 35,000 kilograms (77,iK)0 pounds) bones; 6,000 hecto- 
liters (17,028 bushels) coke; 400,000 kilograms (880,000 pounds) rags, 
in twenty-eight kinds. 

As utterly worthless stuff, 30,000 cubic meters (7,925,100 gallons) is 
yearly cremated. The sale of the above has brought the following 
amounts: In 1890, 135,000 florins ($54,270); in 1891, 140,000 florins 
($56,280); in 1892, 118,000 florins ($47,436); in 1893, 162,000 florins 
($65,124); in 1894, 166,600 florins ($66,973); in 1895, 136,700 florins 
($54,953). The expenses for collection, sorting, and final disposal of 
refuse amounted during these years to 100,000 florins ($40,200). 

HOUSEHOLD WASTE WATERS. 

The household waste water from the kitchen and laundries is depos- 
ited in the i)ublic sewers, through pipes which connect the houses with 
the sewers in the streets. 

The waste water from the chambers is usually deposited in the closets. 

EXCREMENTITIOUS MATTER. 

In the old part of the city, the closets of the houses are connected 
with cisterns situated under the cellars. These cisterns are built of 
brick, and are hermetically closed, either by heavy boards or brick 
arches. They are under the level of the water of the canals or street 
sewers, with which they are connected by small sewers. The heavy 
stuff sinks and the liquid is washed out in the canal or sewer. When 
the cistern is full, it is emptied during the night by introducing a pipe 
connected with an air pump on the street, which pneumatically presses 
the stuff into tank cars. A large number of houses occupied by the 
lower classes are not provided with closets connected with cisterns. 
The excrement is deposited in buckets, which every evening are 
emptied in the cars of the city cleaning service. 

In the new part of the city the following system is used. Inside the 
bouses is an iron standpipe 5 inches in diameter. The closets are con- 
nected with this pipe, but every closet is separated from the main pipe 
by means of a siphon. Moreover, every closet is connected with a 
small pipe ending outside the roof of the house, for the escape of 
dangerous gases. The excrement flows from the main pipe to the 
reservoir in the street in front of the house. A pipe goes from this to 
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the main sewer. Two pipes end in the street reservoir, a vacaum pipe 
of 5 to 12 inches diameter, and a transporting pipe of 6 to 8 inches 
diameter. Both are connected with the central pnmping station ; the 
first is to produce a vacuam in the street reservoir, the other to trans- 
port the excrement to the central pumping station outside the city. 

For emptying the closets of the houses, the connection with the 
transporting pipe and the main pipe is shut off in the street reservoir 
and the connection of the reservoir with the vacuum pipe opened. 
When a vacuum has been created in the reservoir, the main pipe is 
opened and the excrement will, flow from the closets in the houses into 
the reservoir. Then, the connection with the main pipe and with the 
vacuum pipe is shut off in the reservoir and the connection with the 
transporting pipe is opened. Atmospheric pressure causes the excre- 
ment to bo carried from the reservoir to the pumping station. The cost 
of this work has been: In 1890, 0.90 florin (36 cents) per year per head; 
1891, 0.88 florin (35 cents); 1892, 0.74 florin (29 cents); 1893, 0.70 florin 
(28 cents); 1894, 0.05 florin (20 cents); 1895, 0.56^ florin (23 cents). 

From the excrement, ammonia is extracted in a factory built at the 
plant. This factory cost 85,000 florius ($34,170). Four years ago, it pro- 
duced 305,000 kilograms (071,000 pounds) sulphuric acid ammonia. It 
is now producing at least 650,000 kilograms (1,430,000 pounds). The 
liquid is transported to a tank, mixed with lime, and given time to settle. 
After passing two heating tanks, it is brought into a distilling tank 
and heated to a temperature of llO^. The gas passes through sulphuric 
acid, thus producing sulphuric acid ammonia. The water-carried 
sewage flows into the canals of the city, which are flushed two or three 
times a week by letting in water from the river Amstel, and letting it 
out on the river Y, a continuation of the North Sea Canal, whence 
it flows out into the North Sea. 

STREET SWEEPINGS. 

The streets of this city are swept by machinery during the night. 
The sweepings are transported to the plant of the cleaning service, 
where they are sorted. 

Abattoir refuse and dead animals are cremated at the plant of the 
cleaning service. 

George J. Corey, ConsuL 

Amsterdam, July 21^ 1898, 



ROTTERDAM. 

GARBAGE. 



The system of garbage collection and disposal is practically the 
same in all the towns and villages of my consular district, and though 
not modern, is considered by the people well adapted to the needs of 
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the country. In Rotterdam, a city with a population of 300,000 people, 
the refuse collected consists of ashes, factory waste, street garbage, 
and house waste. 

Ashes and house garbage are daily collected by two different carts. 
At a certain hour in the morning, the city regulations prescribe that 
receptacles for waste and ashes must be on the sidewalk in front of 
every house. * 

The pavements in Rotterdam and in all other cities in the Nether- 
lands consist of Belgian blocks and baked bricks. 

Street garbage is collected separately.. Street sweepers collect and 
deposit it in small handcarts, which are taken to the nearest canal, 
where the load is dumped into a scow lying ready to receive it. The 
material collected by the garbage men and by the street sweepers is 
all taken to the so-called "most staal" (manure pit), of which two 
or three are situated outside of the city limits. The ashes, if not 
immediately applied for filling-in purposes, are taken to sheds situated 
in the outskirts of the city. The cost of the collection of ashes, debris 
of demolished buildings, and house waste was, for the year 1895: 
Wages, $29,241.90; purchase and keeping in repair of material, 
$3,481.55; total, $32,723.45. For 1896, wages amounted to $31,505.56; 
purchase and keeping in repair of material, $4,014.11 ; total, $35,519.67. 

The foregoing figures, however, are not quite correct, the cost of the 
horses, harness, feed, medical attendance, and taxes not being included. 
The horses are also used where the distance from a canal makes the 
use of a handcart impracticable for drawing carts in which street gar- 
bage or excrementitious matter is collected, and for drawing street 
sprinklers. For that reason, a separate account has been made for the 
stables. 

The expenses incurred on account of horses, stables, etc., were, in 
1895, $16,244.12; in 1896, $17,329.12. The work of collecting is done 
by the garbage department, at the expense of the city. The cost of 
keeping the streets clean was as follows: 



I Sweeping 
Year. and 

collecting. 



Keeping 

urinals 

clean. 



I Ptirchane 
Disposing of material t^«.i 
of snow, and disin- ^®'**- 

. fectants. 



1895 $20,402.84 $734.00 

1896 1 23,317.74 , 742.00 



$3,102.11 I $2,333.53 
954.64. 2,163.93 



$26. 572. 48 
27, 178. 31 



The house waste and street garbage, either mixed or separated, is 
sold from the manure pits to the farmers for fertilizing purposes. The 
ashes sAid di^bris from demolished buildings, such as broken brick and 
lime, are either sold to private persons or are used by the city for 
filling-in purposes. Fhe country being low and swampy, there is always 
a fair demand for this kind of stuff. The commercial value of the* 
products fluctuates. The price of ashes, broken brick, etc., averages 
70 cents per 100 cubic feet; the price of manure — that is, a mixture of 
street; garbage and house waste — averages 80 cents per 100 cubic feet. 
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There are no npecial methods in nse for the collection and utilization 
of tin cans, bottles, broken gl^ss, crockery, sawdust, grease, paper, and 
bones. This material is sorted out. Tin cans are sold to a very small 
extent; most of them are fl<attened and thrown among the ashes and 
debris intended for filling up. Crockery serves the same purpose. 
Broken glass, l)ottle8, paper, rags, and bones always find buyers for 
manufacturing purposes. The income derived from the sale of the last- 
mentioned articles amoiinted in 1896 to $1,739.52. 

Substances that can not be used for filling up or for fertilizing pur- 
poses and can not be sold are cremated <and the ashes mixed with the 
house waste and street garbage; but as there seems to be but little of 
such worthless rubbish collected, cremations, which take place at the 

manure pits, do not occur very frequently. 
The present method of collection of garbage has been in use since 

1876. It was then that the city undertook the management, and 
organized the i)re8ent garbage department under the supervision of a * 
director. Before that time the work had been done by contract, which 
was found to be iinsatisfactory in a city of the size of Rotterdam, then 
having a population of 136,230. The manner of disposal of the gar- 
bage was, however, pretty much the same as it is now. The tools, 
implements, teams, manure pits, stables, and sorting and mixing sheds 
all belong to the city. 

BXCREMENTITIOUS MATTER. 

In the old city of Rotterdam, every house is either connected with 
the public sewer or with one of the numerous broad canals emptying 
into the river Maas for the removal of excrementitious matter. In the 
former villages of Charlois and Kralingen, recently added to Rotter- 
dam, a good many houses are not yet connected with the public sewers 
or canals, and are either provided with cesspools, which are pumped 
out from time to time, or with small kegs which are used in the water- 
closets and changed daily or semiweekly. It is impossible to estimate 
the number of houses so provided, but it is probable that nine-tenths 
of the population use the water system for the removal of excrementi- 
tious matter. Within a very short space of time, I have been informed, 
every house in the city will be connected with the public sewers or with 
one of the broad canals — in reality, side arms of the river Maas. The 
removal of the excrementitious matter from the cesspools and from the 
houses, where kegs are used, is also attended to by the city garbage 
department. This is taken to a covered plot, a good distance from the 
city, where most of it is mixed with street garbage and sold under the 
name of "compost" for fertilizing purposes. This material brings as 
much as $1.40 per 100 cubic feet. The demand for the article is good, 
but the value has decreased of late on account of large importations of 
artificial fertilizer. Unmixed excrementitious matter is, when dried, 
also sold for fertilizing purposes, and brings $1.70 per 100 cubic feet. 

The director of the city garbage department told me that as long as 
the farmers of the surrounding country n^eAeA. ^vj\\\\\tax^^^ ^<k«c«xs.^ 
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for the various articles of garbage mentioiied would be good, and in 
his opinion the present method of disposing of Rotterdam waste was 
more remunerative than would be that of cremation. 

The cost of collecting and mixing the excrementitious matter was, for 
1896: Wages, $12,593.93; purchase and keeping in repair of material, 
$2,731.22; total, $15,325.15. For 1896: Wages, $13,604.65; purchase 
and keeping in repairs of material, $2,056.11 ; total, $15,660.76. Dur- 
ing the year 1895, receipts derived from the sale of the following items 
amounted to: Manure, $13,900.38; ashes, brick, etc., $1,488.37; excre- 
mentitious matter, $3,295.78; various, $12,099.99; total, $30,793.62. 
The receipts for 1896 were: Manure, $14,831.08; ashes, brick, etc., 
$4,602.67; excrementitious matter, $3,686.97; various, $8,548.21; 
total, $31,568.93. 

Household waste water from the kitchen, laundry, and chambers 
runs into the public sewers, into the canals, or into the small sewers or 
covered ditches connected therewith. 

There are no factory-waste products of agricultural or sanitary 
interest produced in the city of Rotterdam. 

WATER-CARRIED SEWAGE. 

In 1895, a report on sewerage for the city of Rotterdam was compiled 
by my predecessor. As the system and conditions have remained the 
same, I quote extracts from that report: 

The greater part of the city of Rotterdam lies below the level of the sea, as well 
as below the level of the river Maas, on which it is situated. The constrnction and 
operation of a satisfactory system of drainage are thus accompanied by difficulties 
of a rather unusual nature, which, however, have been successfully overcome. 

For sewerage purposes the city has been divided into three distinct sections, each 
provided with a large pit or basin, into which the foul sewage, as well as the surface 
water, is collected by means of the ordinary combined water-carriage system. The 
sewer pipes are made of strong cement and are egg-shaped — that is, their cross sec- 
tion presents the outlines of an egg resting on its apex. This form facilitates the 
flow of sewage when the pipes arc but partially filled, a matter of great importance 
where the gradient is necessarily very slight. 

When the surface water and waste house water are insufficient for flushing the 
sewers, water from the numerous canals and ditches that intersect the city and 
environs is easily obtained. By this means, the sewers are thoronghly flushed 
and cleansed at regular intervals. The loss of water to the canals is made good 
from the river, and by the circulation thus secured they are kept tolerably fresh. 

DISPOSAL OF SEWAGE. 

By means of powerful steam pumps the sewage thus collected in the basins is dis- 
charged through iron pipes into the river. Pumps of American construction (the 
Worthiugton) have lately been introduced and are found very satisfactory, both 
as regards work done and fuel consumed. At the largest pumping station two of 
these pumps, of a combined capacity of 80 cubic meters (2,825 cubic feet) per minute, 
are now in operation, and a third pump of an older and different construction is 
kept in reserve. The sewage thus discharged is absorbed and carried off, without 
any apparent pollution, by the vast volume of the river, which at this point is about 
one-third of a mile broad and from 25 to 30 feet deep, and is computed to empty 
daily into the sea some 70,000,(XX) cubic meters of water. 
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There is, however, one point of danger. The reflux of the river for four hours 
during flood tide carries the sewage from the upper or eastern pumping station back 
beyond the prise d*eau (intake) of the public waterworks. To prevent tbe possible 
IM>llutionof the city water from this source, no water is taken into the basins or 
reeerroirs of the waterworks until two hours after the inception of ebb tide. 

COST. 

The total cost of the sewerage Hystem of Rotterdam can not be stated, as it lias 
been constructed at different times and parts of it in connection with other public 
improvements. The whole system, however, has been overhauled since 1889 at an 
expense of 1,000,000 florins ($400,000). This includes the purchase of the Worthing- 
ton pumps now used. The annual expense for operating tlie pumps and maintaining 
the machines and buildings connected therewith is about 43,000 florins ($17,200). 

The system of the disposal of sewage is practically the same in the 
principal cities of my consular district. Holland lias such a network 
of canals, most of them with running water or with water let in und 
out by means of sluices, connecting cities <ind villages with the princi- 
pal riveis, Rhine, Maas, Yssel, and Schelde, that these canals are natu- 
rally made use of for carrying the sewage to tbe rivers and to the sea. 
Where there are no rivers or canals the cesspool system is used. 

FACTORY WASTE, ETC. 

There are no factory-waste products of any agricultural or sanitary 
interest produced in the city of Rotterdam. 
Market and abattoir refuse is collected with the street garbarge. 

DEAD ANIMALS. 

The larger kinds of dead animals, such as horses, cows, sheep, goats, 
and hogs, are taken to the slaughter yards, where the city owns a plant 
for the preparation of fertilizer from the bodies of dead cattle and 
parts of meat unfit for consumption. The method in use is according 
to the system "De la Croix Willart." The dead animals and parts of 
flesh are put into a huge closed kettle, into which steam is admitted at 
a pressure of 4 atmospheres at 180° Celsius, for eight hours. The 
steam causes the flesh and bones to become dry and to fall apart, and 
drives the fat to the bottom of the kettle and through a tube into 
another kettle. When the flesh and bones are taken out, they are 
spread on racks and exposed to the sun. When thoroughly dry this 
material is ground and sold as a fertilizer. The fat is purchased by the 
manufacturers of machine oil. The material put in the kettle shrinks 
from 50 to 60 per cent, as from 25 to 30 per cent of flesh pulp and from 
15 to 20 per cent of fat are obtained. The flesh pulp, when dried and 
ground, sells from 85.60 to ^6.40 per 100 kilograms, or 220 pounds, the 
grease at from $14,40 to $19.20 per 100 kilograms. As to the cost or 
profit of the above establishment to the city, nothing can be learned. 
The plant is operated by a private person who, in payment for rent, 
collects the dead animals before mentioned in the city, and is allowed 
the profit derived from the disposal of the same in the above manner. 
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Carcasses of (logs, cats, and birds are taken to the manare pits by 
the city garbage department and used with the street garbage. 

S. LiSTOE, Consul, 
Rotterdam, .4;>n7 26, 1898. 



KUSSIA. 

ST. PETERSBURG. 

St. Petersburg, with a popalatiou of 1,267,023, has adopted none of 
the modern methods of collecting and disposing of waste, garbage, 
sewage, dead animals, etc. The city pays for sweeping the streets, 
damping the sweepings in low places about the city; droppings are col- 
lected and put in iron boxes holding about 2 bushels sunk in the 
street near the curb, the contents being removed by gardeners, who 
also take the manure from city stables; but each house owner pays 
garbage collectors for removing house garbage, kitchen slops, etc. 
Dead animals are removed to a bone factory in the city, where their 
bones are converted into fertilizing material, soap, and glue. Clean 
waste paper is collected for the government card factory, the profits 
from the sale of cards going to a charitable fund. 

W. R. Hollo WAY, 

Consul-General. 

St. Petersburg, March 10, 1898. 



SPAIN. 

BARCBI^ONA. 

Garbage and other kinds of refuse found in the streets of Barcelona 
are carted every day to the country by farmers who have secured the 
right from the city corporation, in return for the payment of a small 
sum of money, to appropriate them. At the farms they are fed to the 
live stock or are used as manure. From private houses, refuse is col- 
lected and carted away in the same manner. All the methods used are 
simple and primitive. The cleaning of the streets after the garbage 
has been removed is done by the city, and, as a rule, well done. The 
drainage of the city has been improved somewhat during the last ten 
years, but in the poorer parts there are still many houses that are 
su])plied only with deposits for excrementitious matter. 

Herbert W. Bo wen, 

Consul- Oeneral. 

Barcelona, March i, 1898. 
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CADIZ. 

Tfae systems of disposal of garbage and sewage iu this city are of the 
most primitive description and have been in vogue for hundreds of 
years. Cadiz, according to the census of December, 1897, has a popa- 
lation of 69,000. Tliere is no way of ascertaining the quantity or exact 
nature of the garbage, as it is collected every morning by the dust 
carts and is immediately thrown into the sea. This work is done by 
the municipality. All houses are supposed to be connected with the 
sewerage system, and waste water should go through the same, but iu a 
large prox>ortion of the houses, there is not this connection and the 
water flows into cesspools and is allowed to percolate through the soil. 
The majority of the houses are not provided with water to carry off 
excrement, and many that have connection with the sewers take no 
advantage of it and allow the matter to And its way off as it can. 
Where there is no connection, the cesspools are emptied when full and 
the matter thrown into the sea. 

All the sewers in Cadiz lead into the sea, and in the other large cities 
of this district into the nearest river or stream. The sewers are 
arranged according to various systems, in order to provide for the out- 
fall at the sea level. No pumps or other artificial methods are used to 
propel the sewage or flush the sewers. 

The utilization of sewage is not practiced in cities of this district, 
and although in some of the inland cities the local market gardeners 
make arrangements to take the garbage and waste fi*om the city scav- 
engers, there is no systematic use of the matter as fertilizer. 

The streets here are swept every morning and the sweepings, together 
with the garbage, thrown into the sea. At Jerez, Seville, and other 
places it is carted a few hundred yards from town and allowed to 
evaporate or sold for a nominal sum to the market gardeners, who, 
however, do not care to pay for the carting. The few factories at 
Seville allow their waste to run into the river. 

In Cadiz, the slaughterhouse is built on the sea and all refuse thrown 

into the sea, as well as all animals, except cattle, pigs, and sheep, which 

are cremated in order to prevent them being sold for food. 

John Howell Carroll, Consul. 
Cadiz, March li, 1898. 



CORITXNA. 

Eeferring to Department's circular of January 20, 1898, 1 beg leave 
to say that for the purpose in view it is unnecessary to submit a 
detailed rei>ort on the means employed in the cities of this consular 
district for the collection, removal, and final disposal of waste materials 
of all description, since such means are either deficient or primitive 
and generally inconsistent with the principles of hygiene. 

Julio Haemony, Consul. 

COBUNNA, March 9y 1898. 
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MAIiAGA. 

Referring to the Department's circular iustraction of January 20, 1 

regret to state that the methods in use here for the disposal of garbage, 

sewage, and other waste materials are the most antiquated imaginable. 

In consequence, a report upon the subject would be of no interest to the 

Department. 

E. M. Bartleman, Consul. 
Malaga, March ^, 1898. 



SWEDEN AND NORWAY. 

GOTHENBUKG. 

Although this is a city of about 120,000 inhabitants, the methods 
used here seem to be primitive, in certain respects at least. There may 
be found something of value in them, however, and a short report is 
submitted. 

garbage. 

Previous to January 1, 1885, each house owner or landlord had to 
make contracts with farmers in the vicinity in order to get garbage, 
etc., carted away from his premises, but from the day mentioned the 
city cleaning department (Goteborgs Stads Renhallningsverk) took 
charge of this matter for house owners who appliecTfor it. The num- 
ber* of those who applied within one year was 900; it is now 2,600. 
There are left, however, about 1,000 real estates where cleaning is done 
by contractors, generally farmers. Inspectors serving under the board 
of health see to it that these contractors, as well as the men belonging 
to the cleaning department, keep the premises clean in conformity with 
the sanitary regulations. The work is done in the following way: 
Sweepings from yards and streets, ashes, and waste matter from the 
kitchens are collected daily and carted away to certain places, where 
the garbage is dumped into flat-bottomed lighters, which are towed up 
the river to points where the garbage can be delivered to farmers who 
have bought it for fertilizing purposes. Tiie price is 10 ore per hekto- 
liter (about 1 cent per bushel), on condition that the purchaser of the 
garbage brings it ashore himself. Total amount collected and sold per 
annum is about 300,000 hectoliters (851,400 bushels). 

sewerage. 

Sewer wells within respective premises are cleaned from solid matter 
at least twice a mouth, and the filth is directly carted away by the 
cleaning department or by a contractor. In the summer, the wells are 
washed out several times with clean water. 

It is by law provided that each house owner shall have on his prem- 
ises a closet, where excrementitious matter shall be received into a 
tight box or bin provided with wheels and running on rails, and the 
matter collected therein is daily mixed with lime or with dried peat. 
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Thi8 is done by laborers employed by the cleaning department, and tlie 
lime or peat moss is paid for by said department. The excrementitions 
matter treated this way is taken away by carts with tight-fitting cov- 
ers to a certain place set aside for this purpose, where it is put into 
special railroad cars, which convey it daily to a place some distance 
from the city. There it is further mixed with peat or lime, dried, and 
is finally sold as fertilizer under the name of ^^pudrett." The selling 
price of this article is 95 ore per hectoliter (about 9 cents per bushel) 
if mixed with lime, and 33 ore ])er hectoliter (about 3 cents -per 
bushel) if mixed with peat. 

The expenses for the work above mentioned, for the 2,600 houses or 
real estates in question, amount this year to 260,000 kroner ($69,680). 
These expenses are partly paid by taxes assessed for this purpose, 
partly by amount received for refuse matter, and "pudrett" sold. The 
balance is covered by contribution from the city funds, which contribu- 
tion will probably amount to 25,000 kroner ($6,700) this year. 

Gothenburg is situated near the mouth of Gotha Eiver, and a brook 
flows through the city. The water from this brook or creek and some 
water from the river flows through the canals within the city, and also 
into the old moat. The sewage from the city within the moat is let out 
into the largest of the canals leading to the river, and from the suburbs 
the sewage is conveyed direct to the river, which is supposed to carry 
it out into the sea. The fact is, however, that some of the solid mat- 
ter, which is not or can not be collected in the sewer wells, settles on. 
the bottom of the canals, and dredges are used to take this dirt away. 
It can hardly be said that this system is satisfactory froQi a sanitary 
point of view. During dry summers, when the water supply from the 
brook and the river is less than usual, the water in the canals is often 
almost stagnant. It has been proposed to convey all the sewage 
directly to the river. One of the smaller canals is now being filled, and 
the sewage which formerly was emptied into this canal is now carried 
farther out, where it will be removed by the river. 

A small pumping plant is used for elevating the sewage from two 
suburbs before it can be let out into the river. This system of empty- 
ing the sewers has not been adopted yet for other parts of the city. 
Water closets are very little used, and where used have separate sewer 
wells. The sewage is not disinfected and is not employed for any 
purpose. 

At the close of the year 1897, the length of the sewers within this 
city was as follows : 

Feet. 

Sewer maiDS of hard-baked clay 249, 336 

S«wer iiiaiiiB of baton (cement and sand) 39, 632 

Sewer mains of brickwork 20, 946 

Sewer mains of iron 98 

Sewer mains of granite 3, 293 

Branch sewers 155, 656 

Total VS^.'^RJi. 
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The average exi)euse for the mainteDance of th^se sewers and the 
sewer wells during the last five years has been $1,192.92 per annam. 
J am informed that the systems in use in other Swedish cities are 
similar to the one above described. 

STREET CLEANING. 

Since the year 1892, the city cleaning dei)artment has charge of the 
cleaning of paved streets, market places, and squares. The depart- 
ment receives for this puriwse an allowance of 21,000 kroner ($5,628) 
per year from the city treasury. This work is done every day before 8 
o'clock in the morning. 

No i^art of the garbage is collected for special i)urposes by the clean- 
ing department. When the garbage is loaded into the lighters, every- 
thing unsuited for fertilizing purposes is taken away and used for 
filling-in material. The laborers doing this work are allowed to collect 
and sell for their own benefit all bones, rags, broken glass, pieces of 
metal, etc., found in the garbage. The cleaning of macadamized streets 
and open places is in charge of the street and road department (Gatn- 
och Vag-forvaltnlngen). This is done in connection with the main- 
tenance (and sprinkling in the summer time) of said streets and squares, 
and the cost of same amounts to $5,360 per annum. 

Robert S. S. Bergh, Consul 

GOTHENIUTRG, MaiJ ^1^ JiS!J8. 



ClIUISTIAXIA. 

Ghristiania, Norway, is a city of some 205,000 inhabitants, and the 
population is fast growing. The increase was 10,000 in 1896 and 13,000 
in 1897. New buildings, many of them large, are being erected in all 
quarters, and new streets opened. 

(JARBAGK. 

The best method lor the dis])Osition of garbage is becoming a serious 
question, as the city is located at the end of a bay where no currents 
assist in keeping the waters pure. For this reason, the regulations for- 
bidding any sort of garbage, refuse, and excrements to be dumped in 
or led to the water are very strictly enforced. Garbage, such as waste 
of animal and vegetable food, is carried from the kitchens to large 
waterproof and covered boxes, mostly made of iron, which, according to 
official regulations, must be placed and kept in every back yard. Ashes 
are also dumped in these boxes, but no tluids of any kind. Those 
belonging to hotels, restaurants, and dwellings in the central portions 
of the city must be emptied every twenty-four hours; those in the 
suburbs, every forty-eight hours. There are several private companies 
who undertake the care of these boxes for a consideration, but since 
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January 1, 1898, the city government has established a branch office to 
take charge of the matter, and the private concerns will in all proba- 
bility gradually withdraw. A crematory for the disposal of garbage 
and refuse is under consideration. Under the present system, the 
house owners have to pay for removal. The stuff is utilized as manure; 
it is generally sold to farmers by the private companies and used on a 
farm by the city. The cost of removal can not be stated. Tin cans, 
broken glass and crockery, ashes, sawdust, floor sweepings, grease, 
paper, and other coarse rubbish are also put in the boxes and removed 
in the same manner, by covered wagons. The articles are utilized in 
di£ferent ways. 

SEWERAGE. 

Household waste water from the kitchen, laundry, and chambers 
generally goes to the public sewers. The city has about 140,000 meters 
(459,000 feet) of sewers, and extensions in all directions are now under 
construction. In houses having sewer connections, all waste water is 
emptied through receivers placed in each story of the buildings. In 
houses located in districts outside of the system, it is emptied into 
waterproof boxes, in water-closets, and regularly removed. At the 
present writing, at least three-fourths of the city buildings have ample 
sewer connections. 

No excrementitious matter is water-carried. Water and air tight 
reservoirs are required to be used in the closets, and the contents are 
removed every twenty-four hours, at night. They are carried away 
from the city in cars and in barges so constructed that the contents 
give no ofi'ense to smell or sight. The matter is used as fertilizer, some 
going to the city farm, and some being sold to farmers. The receipts 
fall far short of the expenses. The house owners have to pay for 
removal, and the whole is under very strict police surveillance, exam- 
inations of the buildings and yards being often made. 

The sewerage system in use is simple, but quite effective. The pipes 
are so laid as to allow sufficient fall, and as the presence of excrements 
or solids of any kind is prohibited in the sewers, they are readily kept 
clean, and discharge their contents in the bay. Expenses in 1896, 
$18,000. 

STREET CLEANING. 

The streets and market places are cleaned by horse sweeping 
machines and by hand. For the collection of horse manure from the 
streets, boys are employed. Each has his appointed beat, and removes 
the manure by broom and pan, depositing it in boxes placed at alley 
corners. These boxes are emptied every day, and the contents are 
removed together with the street sweepings. The stuff is used as a 
fertilizer and is removed by horses and covered wagons. All of these 
operations are performed by the city government. The areas are as 
follows: Stone-paved streets, 268,000 square meters (2,884,752 square 
10482 7 
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macadamized streets^ 690,000 square meters (7,427,160 square 
stone-paved sidewalks, 220,000 square meters (2,368,080 square 
gravel-covered sidewalks, 290,000 square meters (3,121,560 square 



feet) 
feet) 
feet) 
feet). 

In the budget for the year 1898, the city government estimates the 
expenses for collecting and disposing of street, sidewalk, and market 
place sweepings as follows: 

Kronor. 

Officers' salariee, rente, etc 15,000=$4, 020 

Cleaning stone-paved areas 75, 000 = 20, 100 

Cleaning other areas and gutters 60, 000 = 16, 080 

Removal snow and ice 48,000 = 12,864 

Sprinkling 36,000= 9,648 

Sandputon ice-covered sidewalks 22,000= 5,896 

Repairs tools, wagons, etc 8, 000 = 2, 144 

Removal horse mannre 35, 800= 9, 594 

Total : 299,800=80,346 

This is an estimate, and it should be remembered that 1898 is the 
first year in which the city has undertaken the care of sidewalks, which 
before had to be attended to by the house owners. The stone-paved 
streets are considered the cheapest to keep in repair. They are rough 
and noisy, but easily kept dry and in good condition. They are laid in 
cubes about 7 inches square, the sizes varying. 

Solid and liquid factory wastes are utilized in different ways; so 
far as I can learn, none of them are of special agricultural or sanitary 
interest. Sawdust from the sawmills is sold for bedding in barns; 
refuse from metal-working plants is sold to foundries. All wastes must 
be disposed of in some manner, so as not to endanger the public health 
or block the public roads. 

Market and abattoir refuse is disposed of as street sweepings. 

ANIMALS. 

There are no methods in use for the industrial or agricultural utiliza- 
tion of the carcasses of dead animals, but they are promptly removed 
and disposed of. 

The systems in use in the smaller towns in my consular district for 
the removal of all sorts of refuse are similar to those of Christiania. 

Henry Bordewich, Comul, 
Christiania, March ^6', 1898, 



SWITZERLAND. 

GENEVA. 

I 

This report has been held with the expectation that persons who 
have promised, from time to time, to furnish detailed information con- 
cerning the sewerage system in the cities of Lausanne and Vevey would 
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finally do so. But I have concluded to wait no longer. It may be 
briefly stated that the system of collecting and disposing of garbage 
in Lausanne and Yevey and the other cities of this district is substan- 
tially the same as in Geneva. The sewerage system at Lausanne is 
difierent, however. 

GARBAGE. 

The removal of rubbish and refuse in the city of Geneva is operated 
according to a very simple system, which excludes any industrial pro- 
cesses. The population of the city, properly speaking, is 60,000. The 
suburban communes bring tbe population up to 80,000, and the same 
regulations are applied to all. For the city alone, the household reftise 
collected annually amounts to 36,500 cubic meters, or 20,000 tons. The 
refuse is each morning placed in iron boxes upon tbe pavement in front 
of each house. The dust carts arrive and the men empty tbe boxes and 
leave them. These carts are taken to difl'ereut rubbish deposits situated 
in the country, within reach of agricultural centers. The manure sup- 
plied by these heaps of refuse is sold direct to the farmers, either fresh 
or hard, according to the season. This service was formerly undertaken 
by public contract, but for the last eighteen years, it has been operated 
by the municipality. 

All broken glass, crockery, iron, and other metals are set aside and 
collected in special carts, which are sent every Monday through the 
streets. 

The chemical composition of the household refuse collected in the 
city of Geneva is not known to have ever been ascertained scientifically; 
it varies, moreover, according to the season, the diflerent quarters, 
atmospheric influences, etc. 

SEWERAGE. 

Household and kitchen slops, as well as excrementitious and rain 
water, flow into the public sewers in eveiy street. Nearly all the 
houses in the city are in communication with the sewers. All apart- 
ments, with very rare exceptions, are supplied from the municipal 
waterworks. 

The sewers find their outlet in the Eiver Ehdne, or in its tributary, 
the Arve, the Ehone flowing through the town proper (after leaving 
the lake at the commencement of the town) and the Arve through the 
Plainpalais quarter and the suburb of Garouge (population, 6,000). 

In Geneva, there exists but one system of sewers. The sewage is not 
used at all for the irrigation of cultivated land, nor is any pumping 
plant employed. No process of filtration is employed. 

STREET CLEANING. 

The street sweepings — dust, animal excrement, etc. — are collected by 
the employees of the ^^voirie'^ (street-cleaning department), and ai^e 
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disposed of on tbe lefase heu.p8 mentioued above. The iiiuuioip^, 
budget provides for an auuual expenditure of 180,450 francs ($3-1,827^ 
for the removal of refuse. The receipts arising from the sale of the 
manure hardly reach 40,000 francs { J7,720). The agricultural value of 
the refuse does not depend on the system of paving employed for the 
streets, but varies considerably according to the seasou. The larger 
proportion of coke ashes found in the winter refuse lowera its commer- 
cial value considerably. 

There are in this city no industries supplyiug factory wastes which 
call for any s|)ecial regulations. 



The city slaughterhouses are situated on the bank of the Arve; all 
waste waters and liquids not utilized flow into this river. 

Dead animals are taken to the yard termed the " clos d'cquarrtssage," 
or "eutting-up yard." The carcasses are destroyed by means of the 
"Girard process," viz, the flesh is plunged into wooileu tubs, lined 
with lead, containing a, solution of sulphuric acid at f>5 per cent, and is 
converted into an agricnitural fertilizing product. From 80,000 to 
100,000 kilograms (170,000 to 220,000 pounds) of flesh are treated 
annually by this method in Geneva. The only by-products left over 
in this process consist of a few fats, which are utilized for industrial 
purposes. 

The coat to the State of this system of disposing of carcasses is as 
follows: 2,000 francs (t380) per annum for the rental of the ground; 
the interest on 00,000 francs (*H,580); the initial cost of the "yard" 
with the materia], and the salary of the janitor. In the above sum of 
60,000 francs, however, are included at least 30,000 francs expended for 
Buppliea not directly connected wi th this plant. This concern is given 
over to a contriu;tor, who manufactures the manure on hi.'* own account 
aud pays 1,500 francs ($280.50) per annum to the State for the rental 
of the building and material. The rent thus charged is, of course, less 
than minimum, but the State's sole object is to promote public hygiene. 
This process gives most satisfactory results, both from a sanitary point 
of view and because it prmluces an excellent fertilizer for agricultural 
purposes. 

REGULATIONS. 

The following are the city regulations concerning the removal of 
refuse and household wastes, pavement sweepings, etc., as adopted by 
tbe administrative council of the city and approved by the council of 
state of the Kepublic and Canton of Geneva, in November, 1897: 

It is forbidden in the cily nf (leneTit tn i]e|)<>ai( in tlie pnblic tboroDghfare bd; 
refnse, BTroepings, or aahes. 

Each houHe roust ho supplied, at the laticllord's expenao, trith one or several recep- 
tacle, acf^ording to ita ai)te, to receive tbe 8weepiii)j;H and refuse of tbe housebuldn 
dnelliugln tlie bailding. These receptacles must be of irou aud fnrulalied with I wo 
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handles. They must be placed at the doors or at the entry of the courts and pas- 
sages, ready for the dust carts to pass. In oases, however, where no janitor is 
attached to the bnildlng, the employees of the " voirie'' (street-cleaning department) 
will carry the boxes ont of the houses, i. e., provided they be placed on the level of 
the street and at a distance not exceeding twenty meters Arom the edge of the pave- 
ment. They will likewise pnt them back in their places. 

In case of any disagreement between joint proprietors, these regulations are to be 
carried oat by the more diligent of the landlords, after having called attention to 
the refusal of the others, and reserving his rights to appeal against the same. 

All household sweepings and wastes most be deposited in the iron boxes above 
referred to, between 6 and 6.30 a. m. f^om April 1 to September 30, and between 7 and 
7.30 a. m. ftom October 1 to March 31. 

lu streets and squares where markets are held, the boxes must be placed out 
between 12 a. m. and 1 p. m. on Wednesdays and Saturdays; on other days as above. 
The same regulations extend to all hoases situated in courts, alleys, passages, culs- 
de-sac, etc. 

The contents of the boxes must be emptied into the carts by the employees of the 
**voirie." 

The shops and their approaches must be swept before 7 a. m. in summer and 8 a. m. 
in winter. It is strongly advised to sprinkle water before sweeping. 

Bbnj. H. Bidgely, Consul. 
Geneva, Augmt 25 y 1898. 



8T. GAIili. 

The sewer and garbage systems of St. Gall are primitive, and while 
the authorities are very enerp^etic and alert in applying all the methods 
at their command for keeping the city clean and in good sanitary con- 
dition, improvement is being demanded and will be carried oat in the 
near future. No real modern methods are at present in use. 

St. Gall is situated in the northeastern part of Switzerland and is 
about 2,200 feet above the sea, it having the highest altitude of any 
city in Europe. The location is such as to give the city an excellent 
drainage in two directions — one northeast toward Rorschach, on the 
Lake of Constance, and the other southwest toward the valley of the 
Sitter Creek. St. Gall has about 35,000 inhabitants. It has no regular 
sewerage system at present, but plans are being made for one, and 
work upon it may be commenced next year, though this is uncertain. 
The main difficulty in carrying out the projected system is the protest 
of the citizens of St. Gall and those of the adjoining Canton Thurgau 
against the manner of disposing of the sewage. Two plans are pro- 
posed — one to carry the sewage into the Sitter Creek southwest of the 
city; but the Sitter flows for many miles through the Canton Thurgau, 
empties into the Thur, and finally into the Bhine, after it leaves Lake 
Constance. The citizens of Thurgau emphatically object to having the 
sewage of St. Gall pass through their territory on its way to the Rhine, 
and this scheme seems impracticable. The other plan is to lay large 
sewer pipes from St. Gall northeast to Rorschach, on the shores of 
Lake Constance, and to carry the pipes far out into the lake, so as to 
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avoid any objection on the part of the people of Korschach; but this 
plan finds strong opposition in the city of St. Gall itself, whose citizens 
get their fine water sapply from Lake Constance, and who object to 
having sewage pollute their own drinking water. Experts say that 
this objection is groundless, because the lake water that supplies St. 
Gall is so thoroughly filtered that not a microbe of the St. Gall sewage 
could ever get back to the city through the water pipes; but the 
thought of having all of the St. Gall sewage go into Lake Constance 
and all of the St. Gall water come from Lake Constance is more than 
the people of the famous Embroidery City can endure, and they sol- 
emnly protest against this second plan. Thus the only two ways 
in which the city can be sewered are blocked by the loud protest of 
citizens, and in Switzerland, the voice of the citizen is the power behind 
the Bund. These are the questions that now confront the municipal 
authorities of St. Gall. They will probably be solved by sewering into 
Lake Constance by way of Rorschach, bat with pipes extending so far 
out into that deep body of water that no real danger of pollution will 
be possible. 

SEWERAGE. 

The present sewer system of St. Gall is, as before stated, quite 
primitive. Two small streams, fed by springs, flow through the city, 
and they have been turned into a sewer for a small portion of the 
town. These sewers are used only for waste water, slops, etc., no 
closet refuse being allowed to enter them. 

The municipal authorities are alive to the necessity of keeping the 
city clean and of improving its sanitary conditions. They contract 
with parties for the prompt cleaning of all closet reservoirs. The con- 
tractors must furnish the men, wagons, and horses necessary to per- 
form this work, ac<5ording to certain rules prescribed by the city. 
They are permitted to sell the contents of the closet reservoirs, which 
are located just outside of the building foundation, and in a position 
to be easily emptied. This is done by hand pumps that force the 
refuse into a large cylinder cart. The refuse the c6ntractor is per- 
mitted to sell to farmers, and the revenues from these sales are his 
perquisites. Each house has a small reservoir, into which flows all 
refuse from the closets. When it needs emptying, the house owner 
must notify the police, who promptly send the contractor to do the 
work. Whenever these reservoirs receive the waste water from the 
kitchen, the house owner is compelled to pay two-thirds and the city 
one-third of the cost, but where the reservoirs do not receive any waste 
water — that is, where houses have no water privileges — the contractor 
collects the refuse at the cost of the city, which, owing to the fact that 
the contractor is able to sell this refuse to the farmers, is not very 
large. 

The city owns one large reservoir, located not far from the city limits, 
and the contractor owns one. Into these, all the refuse from the cyl- 
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inder carts is emptied. It is sold from the reservoirs to the farmers, 
who buy it at from 40 to 50 cents a load and haul it sometimes long 
distances into the country. Often, the farmers come into the city with 
their teams and take the cylinder carts to their farms after they have 
been filled, thas saving considerable labor. Most of the refuse taken 
by the farmers is hauled away in winter and early spring. In summer, 
the farmers being busy with their agricultural pursuits, sometimes do 
not find time to empty the large reservoirs, and these become full to 
overflowing. Then, as soon as a heavy rain occurs — and fortunately 
heavy rains are frequent in St. Gall — the currents of the little streams 
upon whose banks the reservoirs are located are turned into them and 
the contents are washed away and disappear by evaporation and 
absorption, which for the time being results in the lively discomfort of 
the neighborhood. During the fiscal year 1896-97, the cost to the city 
for the removal of closet refuse was $4,525. This amount would have 
been greater had the contractor had not the revenues irom the sales. 

REMOVAL OF GARBAGE. 

The removal of garbage of St. Gall is done by contract The men 
and horses are furnished by the contractor, and the city supplies the 
wagons and gives the contractor daily instructions as to what streets 
he is to inspect. He visits thesQ with his wagons and men, and they 
collect all of the garbage, which is placed on the front pavements, 
usually close up to the building line, and sometimes in the alleys. The 
residents always know when the garbage collector is to come, and 
they are compelled by law to have it all ready for collection. The 
refuse is usually placed in large cans, boxes, or buckets. Ashes, broken 
glass, crockery, tin cans, old shoes, sand, stones, etc., are placed in 
one receptacle, and everything that will do for fertilizing purposes in 
another. No direct charge is made to the houses or factories for this 
work. The contractor is permitted to sell all of the refuse he can, and 
he is able to sell most of it for filling in land and for fertilizing. 
Nothing is wasted in this country. 

During the fiscal year 1896-97, the city paid the following amounts 
for cleaning the streets and collecting the garbage: Wagons and 
machines for cleaning streets and hauling garbage, $325; cleaning 
streets, $4,980; hauling garbage from houses and factories, $3,400; 
taking away and burying dead animals, $40. For the removed of dead 
animals, a man is selected by the authorities and receives a small fee 
for each one he buries. If the carcass is taken from private property, 
the owner must pay; if from the streets, alleys, or parks, the city bears 
the expense. There is a severe penalty for placing dead animals of 
any kind in the streets, alleys, or parks. 

CLEARING AWAY SNOW. 

As considerable snow fell during the month of February, I had an 
opportunity to observe the manner in which the authorities of the can- 
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ton of St. Gall handle their severe snowfalls. About the middle of 
February, snow fell to the depth of 2 feet in twenty -four hours. The next 
day I took a sleigh ride for the purpose of ascertaining how this great 
mass of snow would affect travel. I was on my way by 10 o'clock in 
the morning and I drove at least 25 miles, and everywhere I found the 
highways had already been put in excellent condition by the snowplows. 
These plows are V-shaped, and are built*of planks and strongly ironed. 
Two teams are attached to each plow, which presses back all the snow 
for about 12 feet and leaves some 6 inches of packed snow on the 
roadbed, which makes good sleighing. The sidewalks aud frequently- 
used paths are made passable by 1-horse plows, which make a furrow 
about 4 feet wide and leave but little snow on the walk. In all direc- 
tions, these walks leading away from the towns had been put in pass- 
able condition in less than ten hours after the storm had occurred, so 
that the inhabitants of the several districts could travel with ease and 
comfort. In the cities, men are kept actively engaged in removing all 
the snow that falls. Very often, large traps are made in the sewer 
pipes, and the snow is collected in carts and dumped into the sewers, 
through which living streams flow. The cost of all the street work is 
met by taxation. The public roads are cared for by the different can- 
tons, and the general government also contributes something for the 

great thoroughfares. 

James T. Dubois, 

Consul' General, 
St. Gall, March 7, 1898. 



ZURICH. 

The population of Zurich numbers 160,000, an increase of 37,000 
since January 1, 1894. 

SEWERAGE. 

The collection of human excrement, garbage, etc., and the disposal 
thereof, is performed by the city government, under supervision and 
direction of the health department. Excrements are collected in iron 
receptacles, placed in vaults which are connected with the sewerage 
system, and outside of the line of the, system, in cesspools. Solid 
matter (about 15 per cent) only remains in the receptacles, all the 
liquid substances being allowed to run off into sewers with which they 
are connected. The iron receptacles, when filled, are closed hermet- 
ically with screw-top lids, collected by the city wagons, and carried 
away without obnoxious results. This work is performed in daytime 
and gives rise to no complaints. Contents of cesspools are lifted by 
pneumatic pumps into tank wagons, also by the city (except where 
owners perform this work themselves and use the contents to fertilize 
their lands), and emptied into sewers. The annual product firom this 
source, based on a population of 150,000, can be put down at 75,000 
cubic meters (2,648,745 cubic feet). Of the above,16,000 cubic meters 
(565,066 cubic feet), the product of cesspools, and 7,000 cubic meters 
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(247,216 cubic feet) from vaalts, were disposed of for fertilizing purposes 
and tbe balance emptied into sewers. Tbe net cost for tbe collection 
and removal of the above-mentioned matter was, for 1897, as follows: 

Franca. 

Receipts 170, 854. 15 =$32, 980. 64 

DisbuMemeota 218,341.62= 42,139.93 

Deficit, or net cost to the city government 47, 487. 47 = 9, 159. 29 

Resources : 

Sale of fertilizers 4,949.60= $954.27 

Contribution by landlords 138,934.56= 26,845.25 

Total 143,884.15= 27,799.52 

Landlords pay 80 centimes (15 cents) for each tank collected and 
removed, and fertilizer is sold at 2 francs (about 38f cents) per cubic 
meter. 

Number of tanks collected in 1897, 173,456; product of above, 6,541 
cubic meters (231,006 cubic feet), of which 2,543^ cubic meters (89,828 
cubic feet) were sold, and 3,997^ cubic meters (141,178 cubic feet) used 
on agricultural lands, owned by the city, after having been reduced into 
liquid manure for that purpose. The area of the city's land holdings 
is too limited to absorb all of the supply, hence the authorities were 
compelled, where takers could be found, to give away a portion and 
empty the surplus into sewers. 

Cesspools yielded 8,649 cubic meters (305,453 cubic feet). Of this, 28 
cubic meters (989 cubic feet) were sold, and all of the balance emptied 
into sewers. The tax for emptying cesspools is 5 francs, or 96^ cents, 
per barrel containing 2 cubic meters of material. 

This work cost the city as follows : 

Francs. 

Receipts 41,471.30=$8,003.97 

Disbursements 45,188.70= 8,721.41 

Deficit 3,717.40= 717.46 

GARBAGE. 

The collection and removal of garbage is performed by the city gov- 
ernment (health department). The garbage consists of sweepings and 
general rubbish. Tenants collect it in boxes, and twice a week, early 
in tbe morning, set these on the sidewalk. The city wagons come 
around and collect it. In the suburbs, the finer stuff is retained by 
owners and made into manure to use on their grounds. The amount 
of rubbish thus collected during 1897 was 32,620 cubic meters (1,152,027 
cubic feet). The coarser material, as glass, crockery, stones, etc., was 
dumped outside the city where filling material was especially needed. 
A great quantity of decayable matter was secured by gardeners. 

liesults. 

Francs. 

Receipts from all sources 114, 147. 45 =$22, 030. 45 

Disbursement 115,330.92= 22,258.86 

Deficit V,V^,*a= *K15^.^S^ 
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The tax is 50 centimes (about 10 cents) annually per room, and is 
paid by the tenants. ^ 

The disposal of this vast amount of rubbish has become a serious 
question, as the promiscuous dumping of the same is becoming a great 
nuisance and gives rise to many protests. The city council has studied 
the question for some time, and last year sent a commission to the great 
centers of European population, to study the methods employed by 
others in disposing of garbage. 

After traveling all over Europe, the committee returned and recom- 
mended as the most practical the Lee system of cremation, which in its 
main features is the same as the Fryer system, which has been adopted 
by the larger cities of England. The city council, through its health 
department, is now taking steps to carry out the commission's recom- 
mendation, and in the near future, alt the garbage not otherwise needed 
will be cremated. 

The cost of sweeping the streets and carrying away the rubbish for 
1896 was 98,130.50 francs ($18,939.19), or 75 centimes (about 15 cents) 
per capita of population. The streets are mostly macadamized, only 
few being paved, and the coarse sweepings, stones, and earth, are used 
as filling material on streets, while the rubbish or decayable matter is 
disposed of like other garbage. Market and abattoir refuse is treated 
in like manner. 

Dead animals, condemned meats, etc., are gathered up by the city 
wagons and buried on city lands set apart for that purpose outside of 
the city, and, when practical, at owner's expense. The deficit in that 
line in 1896 was 1,300 francs, or $250.90, which, however, is refunded 
by the Cantonal government. 

The following statement will show the receipts, disbursements, and 
deficit in connection with the gathering and disposing of human excre- 
ment for 1896: Population along lines of sewerage system, 131,800; out- 
side lines of sewerage system, 16,200 ; total, 148,000. Tanks in use along 
line of sewerage, 99,300; cesspools outside line of sewerage, 32,500; 
total product from above sources, 74,000 cubic meters (2,613,428 cubic 
feet). Made into fertilizer inside sewer system, 7,200 cubic meters 
(254,280 cubic feet) ; made into fertilizer outside sewer system, 8,100 
cubic meters (286,064 cubic feet); total, 15,300 cubic meters (540,344 
cubic feet). Collected by city wagons in tanks, 6,474 cubic meters 
(228,640 cubic feet) solid matter; collected from cesspools, 9,050 cubic 
meters (319,615 cubic feet) liquid manure. 

RECAPITULATION. Cubic Cubic 

meter 8 feet. 

TankcontenU 6,474= 228,640 

Li q a id manure sold 295= 10,418 

Liquid manure given away 1, 200 = 42, 380 

Liquid manure emptied into sewers 7,555= 266,817 

Liquid manure used on city lands 15,300= 540,344 

Liquid manure uncollected and allowed to run into public streams. 43, 176 = 1, 524, 830 

Total 74,000 = 2,613,429 
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SEWEBS. 

At the close of 1897, Zurich had aboat 93 miles of sewers. The main 
sewer is built of cement pipes, and connections are made of earthen 
conduits. All the household waste waters from kitchen, laundry, 
chambers, and water-closets are drained into the main sewer, where 
there is connection therewith; otherwise, into cesspools. Each house 
has separate drainage. 

The sewer system does not as yet extend to all parts of the city, but 
new sewers are being added to the system from year to year (4,398 
miles having been built in 1897), and new houses must have connection. 

Only liquid matter is allowed to be drained into sewers (the solid 
substances being disposed of in the manner described), and these 
empty into the rrver Limmat below the city limits. 

Surface or rain water in the principal portion of the city is' drained 
through separate storm conduits into the rivers Limmat and Sihl, 
which traverse the city from south to north and northwest to north, 
respectively, to the junction of the Sihl with the Limmat. 

No disinfection or deodorization of sewerage matter is resorted to, 
the river, being swift, wide, and deep, carr3dng it all off without 
necessity of chemical treatment. 

Zurich being well drained by its two streams, and sanitary regula- 
tions being strictly enforced, the health of the inhabitants is good. 
Kubbish is not allowed to accumulate in streets or yards or anywhere 
within the city limits. 

The sewerage system was started in this city in 1867, and extended 
from year to year. The cost of the entire system can be given only 
approximately, as figures from some of the annexed districts are unob- 
tainable; but the city engineer estimates the cost at 12,000,000 francs, 

or $2,316,000. 

A. LiEBEBKNEGHT, Consul. 
Zurich, March 25^ 1898. 



UNITED KINGDOM. 

BRADFORD. 

The population by the census of 1891 was 216,361 ; present population 
is estimated at 231,260. The area is 10,776 acres; ratable value, 
£1,130,375 ($5,369,574.43). 

The refuse of the town consists, first, of street sweepings, which are 
collected by corporation horses, carts, and workmen, and are taken to 
certain store yards, whence farmers are allowed to cart them away free 
of charge. The annual cost of collection is £9,500 ($46,231.75). Sec- 
ond, ash-pit refuse, consisting of domestic refuse, cinders, ashes, vege- 
table refuse, broken pots, pans, etc. Hitherto, the collection of this 
refuse has been done by contract, the annual cost of collection being 
£8,530 ($41,511.24). The city council recently decided to collect this 
class of refuse by its own workmen. T\ifc ^^SsXivxi^ ^fi»^«BL^^^ ^^^- 
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tract will terminate in July next. Tbe refuse is dealt with in large 
furnaces known as ^'destructors/' which are placed in various parts of 
the city. There are four destructor depots, comprising, respectively, 
12, 9j 8, and 6 cells. Some of theee have been in operation sixteen 
years. The largest destructor has recently been replaced by two Gcell 
destructors, "Horsfall's system.'' 
Tests have been recently made with the following results: 

Tests of the **Har8efalV* destructor, Bradford installation, October 18 to 2S, 1897. 

Number of cells, 6. 
Type of cells, back to back. 
Duration of test, 141 hours. 

Nature of fuel, unscreened midden and market refuse. 
Men employed, including boiler attendant, 7. 
Wages per day, 4s. 8d. ($1.13). 

Total quantity of refuse burned, 721,280 pounds (322 tons). 

Total quantity of refuse burned per cell per 24 hours, 20,462 pounds (9.13 tons); 
siuce increased to 10 tons. 
Total quantity of refuse burned per hour, 852.6 pounds. 
Total weight of water evaporated, 523,000 pounds. 
Total weight of water evaporated per hour, 3,709 pounds. 
Total weight of water evaporated per cell per hour, 618 pounds. 
Water evaporated per pound of refuse burned, .725 pound. 
Weight of clinker produced, 205,460 pounds (91.72 tons). 
Weight of fine ash produced, 13,401 pounds (6 tons). 
Total weight of residuals, 218,861 pounds (97.723 tons). 
Percentage of residuals, 30.3. 

Steam pressure maintained (by recorder), 60 pounds. 
Temperature of feed water, 50^ F. 
Temperature of gases in main fine, 1,800^ F. 
Temperature of gases at chimney bottom, 900^ F. 
Average air pressure (water gauge), three-eighths inch. 
Total I. H. P. per hour at 20 pounds, 185.45. 
Total I. H. P. per ceU continuously, 30.91. 
I. H. P. hours per ton burned, 81. 

At the same time, a test was made to find the amount of steam used 
by the patent steam jets, with the following results: 

Duration of test, 6 hoars. 

Total weight of water evaporated, 14,000 poonds. 

Total weight of water evaporated per hoar, 2,333.3 pounds. 

Total weight of water evaporated per cell, 388.8 pounds. 

Summary of weights of refuse taken during test. 

ToDB.Cwt.Qrs. 

Left in pit to start with 14 

328 loads of ash- pit refuse 290 5 

22 loads of market refuse 16 18 

3 loads of trade refuse 15 2 

122 tradesmen's carts, averaging 2 cwt. each 12 4 

334 2 2 
Less quantity left in pit 12 2 2 

822 

Average weight of Head of night soil 17 3 

AvBTBge weight of 1 load of market refuse 15 1 
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Daring the test, the power generated was utilized in the following 
manner: 101 tons and 5 hundredweight and 2 quarters of mortar were 
made and sold, value X26 168. 6id. (9130.54) ; 27 tons crushed clinker, 
value 18s. (94.38), made and sold; 3 tons and 14 hundredweight fish 
guano manufactured; 6 tons of old tins, etc., sold. 

GENERAL REMARKS. 

The whole of the water evaporated was measured through a Kennedy 
water meter fixed direct to the boiler. It should also be distinctly 
understood that this test is a true record of a complete week's work, 
starting at midnight on Sunday, with the fires as they had been left on 
the previous Saturday, and 20 pounds pressure of steam, and working 
through until 9 p. m. on the following Saturday, and leaving fires 
banked and boiler tubes cleaned, ready to resume on the Sunday night 
following. One ton of coke was used during the first four hours to 
raise steam, after which the fire was allowed to die out. The price of 
coke was 2s. 6d. (60 cents) per ton. 

It will be seen from the temperature of the hot gases escaping to the 
chimney that the boiler capacity is insufficient. Every destructor is 
fitted up with forced draft in the shape of two steam jets under each 
set of six cells. The refuse is reduced by burning to one- third in weight 
and one-fourth in bulk, the residue being in the form of clinker, which 
is utilized in making mortar, concrete, etc. The tins and pans are sold 
to a firm of chemical manufacturers at Hunslet, and are used for making 
a precipitant employed in the extraction of copper after the process of 
copper smelting. The fish garbage is placed in steam jacketed pans 
and made into manure in a powdered state. This operation is carried 
on by a contractor, who pays about X70 ($340.65) per annum for the 
privilege, including the supply of steam. At present, the vegetable 
refuse is burned in the destructor. The heat from the destructors is 
utilized in generating steam, which is used for the following purposes: 
Providing steam for forced draft, driving mortar mills, crushing and 
screening clinkers, disinfecting purposes, making fish refuse into 
manure, and lighting destructor works with electricity. 

The cost of labor in burning the refuse is 6d. (12 cents) per ton. The 
blood collected at the public abattoirs is sold to contractors, who con- 
vert it into blood manure and also into albumen, which is used for 
dyeing purposes. The carcasses of dead animals and diseased meat 
are cremated at the destructors. 

PARTICULARS AS TO SEWERAGE. 

Bradford is situated in a valley which extends from the moorlands 
above Thornton to the wider valley of Airedale, into which it merges 
at Shipley. 

The method of sewerage adopted in Bradford is known as the com- 
bined system — sewage and rainfall flowing into the same sewer. It 
was designed by Mr. Charles Gott, M. Inst. 0. E« 
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The altitude of the borough varies from 240 feet above ordinance 
datum to over 900 feet; consequently, the inclinations of the sewers are 
generall}"^ very good, and sewer flushing is only necessary in a few dis- 
tricts where the inclinations are somewhat flat. In these cases, flushing 
tanks, with capacities varying from 700 to 2,300 gallons, have been con- 
structed, and Field's patent flushing siphons have been adopted. 

The subsoil in the Bradford district is mostly clay, and there is very 
little subsoil water. The sewers are generally constructed either of 
glazed earthenware pipes, with cement joints, or of brickwork, plastic- 
made red bricks being used except for the inverts of the larger sewers, 
when Staflordshire blue bricks are used. The mortar is made from 
Barrow blue lias lime (hydraulic) and engine ashes in the proportion of 
1 of lime and 2 of clinkers, ground together in a mortar mill. In special 
cases, Portland cement is used in place of lias lime. 

All the sewers are ventilated at intervals of 100 yards from the 
crown of the sewer to the street surface, by means ot shafts formed of 
9-inch, glazed earthenware pipes, surmounted by an iron frame and 
grate. In about ten cases, connections have been made between main 
sewers and boiler furnaces, where mill owners would allow it. These 
have been fairly successful, but as the cold air rushes into the sewer 
at so many inlets, the ventilation is limited to the first 200 yards of the 
sewer nearest the furnace. The ventilation from the sewer to the 
street surface has been very successful. The total length of public 
sewers constructed by the corporation since the commencement of the 
work, in 1862, is 96 miles, at a cost of £282,300 ($1,373,812.95). 

At the present time the number of laborers employed in the main 
sewerage department is about 40, besides 4 bricklayers, 3 timbermen, 
and 4 gangers. 

The wages per week paid are as follows: Bricklayers, 35s. ($8.30); 
gangers, 32s. ($7.70); timbermen, 25s. ($5.80); laborers, bottom men, 
24s. ($5.60); laborers, surface men, 22s. ($5.20). The hours worked 
are 49J per week, and wages are paid for Christmas Day and Good 
Friday, w-hich are kept as holidays. 

HOUSE DRAINAGE. 

About 45,000 houses have been connected to the new sewers since 
1862. Each house is required to have separate drainage to the main 
sewer. All sink pipes, bath, and lavatory wastes are required to dis- 
charge into gulleys or disconnecting traps. House drainage is carried 
out by property owners under the supervision of inspectors under the 
sanitary authorities, but all public main sewers are constructed by 
workmen employed by the corporation. 

The death rate previous to the construction of the new sewerage sys- 
tem was frequently over 30 per 1,000; the average for the last ten 
years, 18.81. 
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a 111 these years the births and deaths are those registered in fifty-three weeks. 

SEWAGE DISPOSAL. 

The sewage is conveyed by gravitation to the outfall at the sewage 
works, which are situated in the valley between Manningham and 
Frizinghall, about 2 miles from the center of the town. 

The present works were constructed in 1873, and the process adopted 
is that of precipitation by lime and titration through coke breeze. 
The precipitation tanks are 34 in number, with a capacity of 17,000 
gallons. There are 34 coke filters, and each filter has an area of 40 
square yards. The works are not at all commensurate with the 
requirements of the town at the presrnt time, and the corporation has 
recently obtained authority to construct new works on a much larger 
scale, and it is also endeavoring to find a chemical reagent more 
suitable than lime for the peculiar sewage of Bradford. Persulphate 
of iron has been tried, and up to the present has given the best results. 
Wool washing and combing forms an important branch of the local 
industry, and the large quantities of grease discharged into the public 
sewers from wool-combing establishments cause the sewage to be very 
difficult to treat. The town council is now considering whether the 
wool combers should be required to deal with their own trade sewage 
and extract or recover the grease at their own works. The discharge 
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into sewers of trade sewage which would interfere with the treatment 
of domestic sewage at the disposal works is prohibited under a local 
act of Parliament. 

The corporation has purchase<l additional land as a site for the new 
works, which when added to the present works will give a total area 
of about 40 acres, one-half of which will be appropriated for precipita- 
tion tanks, buildings, etc., and the other half for artificial filter beds, 
either of sand, coke breeze, or similar materials. 

The normal dry- weather flow of sewage is 10,000,000 gallons per day, 
and it is intended to provide 12 large tanks to be worked on the con- 
tinuous system, each tank to be 300 feet long by 60 feet wide, with a 
total capacity of 8,000,000 gallons, or 80 per cent of the dry-weather 
flow. Seventy per cent of the whole volume of sewage flows to the 
outfall during the twelve hours between 8 a. m. and 8 p. m. Of the 
10,000,000 gallons comprising the daily flow of sewage, about 5,000,000 
consists of trade sewage from dye works, wool-washing establishments, 
etc., and 5,000,000, domestic sewage. The sewage throughout the whole 
of the twenty-four hours is found to be distinctly alkaline. 

Ebastus S. Day, Consul. 

Bbadfobd, June 28^ 1898. 



BRISTOIi. 

Bristol is a city of 320,000 inhabitants. The garbage collected con- 
sists of ashes and the ordinary house refuse. The average collection 
amounts to 67,500 cart loads annually, at a cost to the city of about 
$45,000. The city does this work itself, and no con tractors are employed. 
The garbage is burned in a destructor, at an approximate cost of 24 
cents per ton. The cost of the destructor in 1897 was $23,500, includ- 
ing repairs, it belongs to and is worked by the city. It has not been 
long in use, and it superseded the old method of dumping refuse into 
excavations in waste ground. The only products of the destructor are 
clinker and ash. The clinker is found useful for ship^s ballast, and 
combined with cement, for artificial stone. The ashes are ground with 
lime for mortar. 

There is no sale for coarse rubbish, such as bottles, floor sweepings, 
etc., except tin cans, and these are almost unsalable, and bring little 
to the city. 

Ail excrementitious matter is water-carried in Bristol, and is dis- 
charged untreated into a tidal river. The combined sewage system is 
used ; there are no pumps. 

The city cleans its own streets (paved with wood, granite blocks, and 
macadamized) with horse machines and manual labor, at an annual cost 
of $70,000. 

The factories of Bristol, having access to a tidal river, discharge 
their waste therein. 
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The mafrkets are owned and their refuse is removed by the city. 
Slaughterhouses are private, and their refuse is removed by their 
owners. 

Dead animals are removed at owner's expense and sold to private 
firms, who in turn sell the products to different people. If the cause of 
death will permit it, the carcass may find its way to the Zoological 
Gardens for feeding the animals. 

Meat and fish seized and condemned in the markets is occasionally 
sent to the destructor. 

It will be seen from the above answers to the questions of the Depart- 
ment that the local conditions, in respect of a tidal river with a great 
rise and fall, are such that elaborate modern methods of sewage dis- 
posal have not been necessary. 

LoBiN A. Lathbop, Consul. 

Bristol, June 4, 1898. 



CORK. 



The sewage of Cork and Queenstown is run into the sea. None of it 
is used for agricultural purposes. Street sweepings, horse manure, and 
other rubbish is taken at the expense of the corporation and dumped 
into pits in the country, where anyone may make use of it as he pleases. 
Anyone is allowed to gather horse manure, etc., off the streets. House- 
hold waste waters are drained into the sea. The water system of 
drainage is in use in both cities. The separate system of drainage is 
also in use, each group of houses having a principal sewer of its own. 
The waste of a factory may be collected within its own property or 
thrown into the public pits before mentioned. The official regulations 
do not allow such wastes to be dumped in public places or over quays, 
etc. Dead animals are removed by their owners, and the law does not 
allow them to remain in any place where they may interfere with pub- 
lic health, and they must not be thrown into the river. There is no 
scientific method resorted to for converting any of the garbage into 
fuel, or for utilizing it in any agricultural way. 

Daniel Swiney, Consul. 

Queenstown, March 5, 1898. 



DUBIilN. 

The corporation of which the officials of the Dublin municipality 
have control has a population of 245,001, according to the official census 
of 1891. 

The corporation collects the sweepings and refuse of every kind from 

the streets, and the solid refuse from private dwellings within the city. 

The refuse is included under the general heads of scavenge from streets, 

ash pits and dust bins, and manure. I inclose the reports of the cleans- 

10482 8 
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ing department for 1894, 1895, and 1896, which will give detailed accoant 
of the work of this department.^ 

The amount of material collected and the system of collection, which 
is by carts, is set out in the reports referred to. The work is carried 
out by the city government, and the total expenditure in this depart- 
ment is put down for the year 1896 at £42,831 14s 7d, or, in round figures, 
$207,000. 

Manures are sold for fertilizers, in so far as markets can be found. 
Nonexcrementitious matter collected from the streets is used for filling 
up low places. Excrementitious matter from the streets, the collections 
from the ash pits and dust bins are mainly disposed of by being loaded 
on a barge and dumped in the deep sea. 

The city has an elaborate system of collection of waste matter from 
private houses. In order to discourage the use of ash pits, etc., the cor- 
poration requires each householder to provide a zinc refuse bucket, in 
which are placed the ashes and other solid refuse which can not be 
carried off through the sewage pipes. These buckets are collected by 
the corporation, and emptied free of charge to the occupiers. There is 
no separation of tin cans, bottles, etc., from the other waste, and no 
attempt is made at utilization of any of the materials collected. 

Household waste, etc., of a liquid character, is carried away through 
the sewers. Every house in the corporation must have one or more 
water-closets connected with the municipal system of sewers. 

Excrementitious matter, dead animals, old clothes, and articles likely 
to breed contagion are collected by the corporation servants and burned 
in a destructor. No profit is derived from any refuse. 

All the sewage is emptied into the Liffey or Dublin Bay, and is 
carried out by the tides. This is the present method, but the corpo- 
ration has under process of construction an elaborate system (esti- 
mated to cost £300,000 or $1,500,000), by which, when complete, solids 
will be separated from liquids, and the latter clarified and sent out to 
the deep sea. The solids will be pressed and deodorized and made 
available for fertilizers. 

Factories are required to dispose of their own refuse. All liquid 
wastes are permitted to be carried off' through the sewers, except liquids 
containing greasy matter, which must be otherwise disposed of, or 
treated chemically. 

The refuse of abattoirs and markets is collected by the corpora- 
tion, mixed with the manure and refuse from the corporation stables, 
and sold as fertilizers. There are many private slaughtering houses 
throughout the city, as well as dairy yards, etc. The owners of these 
have to take care and dispose of their refuse, and the city exercises as 
careiul an inspection over them as possible. 

Dead animals are collected at the cost of the corporation and burned 
in the destructor, and no profit arises to the city from this source. 



^ Transmitted to Department of Agricnltnre. 
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The sy8tem in vogae in the suburbs and outlying townships of Dublin 
is much the same as in Dublin proper. In the smaller towns of Ireland, 
each householder disposes of the waste at hia own cost. 

Newton B. Ashby, Consul. 

Dublin, March 29, 1898. 



DUNDEE. 

Replying to the circular of January 20 last, I have to report that 
there is no peculiar feature in the disposal of the sewage of this city. 
With the exception of a few dry closets (which, however, are being 
a])olished) the whole drainage is carried by sewers into the river Tay, 
whence it is carried out to sea by the tide, which has a rise and fall of 
12 to 14 feet. Street sweepings and offal of all kinds are collected at 
depots in the outskirts of the town and sold for manure, if suitable for 
that purpose. Rubbish which can not be utilized, such as ashes, tin 
cans, etc., is thrown into a dump pile in connection with extensive 
works now going on at the harbor in reclaiming land from the river. 

The corporation itself undertakes the collection and disposal of the 
city refuse, and the whole return it obtains from this work is the trifling 
sum received from the sale of the manure, which brings oply about 18 
rents a ton. 

Destructors for burning useless waste material are in use in different 
parts of the country, but Dundee has not, up to the present time, found 
it necessary to adopt this method. 

The i)opulation of the city is estimated at close upon 165,000. 

John C. Higgins, Consul. 

Dundee, May 17, 1898. 



DIJNFERMX.INE. 

I have to say, in reply to Department circular dated January 20, 1898, 
calling for information on the subject of the disposal of garbage, sew- 
age, et€., that the cities within this consulate are small and the matter 
is not treated by modern scientific methods, or in a way that would be 
of special interest to the Department. 

J. N. McCUNN, Consul. 

Dunfermline, March 21, 1898. 



FAIiMOUTH. 

This city has a population of about 13,000. 

GARBAGE. 

The material, in addition to the waste of animal and vegetable foods, 
contains the usual general house refuse, ashes, etc. About 1,600 to 
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1,800 tons are collected annually by the corporation carts, which go 
aboat daily. It is carted beyond the precincts of the town to agricul- 
tural land. This work costs aboat £350 ($1 ,700) per year. The material 
is handed over to farmers for manure. There is no further cost to the 
corporation in connection therewith. This method has been employed 
for the last thirty years. 

Tin cans, broken crockery, ashes, floor sweepings, and other coarse 
rubbish are included with the garbage. 

SEWERAGE. 

All of the house drains are connected with the main sewers, and 
waste waters, etc., are disposed of in one sewer system. 

The sewage, amounting to some 200,000 gallons annually, is conveyed 
to precipitation tanks and treated by chemical process. The affluent, 
after being strained, is discharged into the harbor below low-water 
mark, while the sludge is removed by night by the use of a hopper 
barge and discharged into the open sea in deep water. The combined 
sewer system is only partially used, viz, for carrying off surface water 
from the streets. No pumps are used, all being done by gravitation. 
No sewage is conveyed on the land. There are no filter beds. 

STREET SWEEPINGS, ETC. 

The corporation scavengers are daily employed in keeping the streets 
swept. The refuse is collected and put with the garbage. 

There are no factories here. 

Dead animals are buried by the owners after being skinned. Of 
course, in cases of disease, skinning is not resorted to. 

Howard Fox, Consul 

Falmouth, March 31 y 1898. 



GXiASGOW. 

STAFF. 

In May, 1868, the Glasgow police commissioners appointed for the 
first time an inspector of cleansing, whose duty it was to attend to 
the collection, removal, and disposal of the city refuse, as well as to 
the sweeping and watering of the streets and roads within the city. 
Briefly stated, the terms of his appointment bore that he was to be 
responsible to the commissioners for the proper state of cleanliness of 
the public streets, private streets, and courts within the city, for the 
regular collection, removal, and disposal of the city manure, for the keep- 
ing of books and accounts connected therewith, for the good conduct 
of the scavengers and other persons appointed by him, and generally 
for the complete state of efficiency of his department. The department 
has increased with the growth of the city, until from the 738 men 
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employed twenty-eight years ago, the staff has expanded to 1,113, that 
being the average number employed during the year ending May 31, 
1896. The staff is distributed over the thirteen districts into which, 
for cleansing purposes, the city is divided, and comprises day and 
night sections. In the former the employees number 538^ and in the 
latter 576. 

STREET SWEEPING AND WATERING. 

The sweeping of the paved streets of the city is done during the 
night, chiefly by rotary horse brushes. Of these, there are 33 in use. 
They start at 10 p. m. and work, as a rule, till 9.30 a. m., with one iand 
one-half hours off' for meals; but at times they stop earlier, according 
to the state of the weather. In that event, the horses and nieu are 
employed at other work. The machines are accompanied by sweepers, 
who gatfier the sweepings into heaps, and are followed an hour later, 
viz, at 11 p. m., by carts which remove the sweepings. All the prin- 
cipal streets are thus swept nightly, second-rate streets every alter- 
nate night, and those of less importance at intervals, according to their 
requirements. The principal streets are also ^'picked" during the day, 
and the <^ pickings^ deposited in bins sunk into the pavements in the 
principal parts of the city and the main arteries of traffic leading to 
the suburbs. These bins, numbering 1,382, are emptied during the 
night and their contents removed, along with the material which has 
been swept to the side of the roadway by the machines. The sweep- 
ings so collected, being chiefly composed of horse droppings, are mixed 
with the contents of ash pits, etc., in the dispatch works, and sold as 
city manure. 

The macadamized roads are attended to by the day staff, the mud 
being either deposited in convenient tips or trucked to the country, 
where it serves to till up hollow ground. It should be clearly under- 
stood that no portion of the detritus from these roads is sold as manure, 
being valueless as such. 

Snowfalls tax the resources of the department to the utmost. On 
such occasions, all the available staff* is set to work with the object of 
having the streets cleared as rapidly as possible. If the fall is light, it 
is dealt with night and day by the scavenging staff, i. e., the sweeping 
machines and sweepers, with the necessary carts. Horses and carts 
are also hired to assist in the removal of the snow, a standing contract 
being entered into with a contractor in each district of the city for this 
and other purposes. During such light falls, the collection and removal 
of domestic refuse go on as usual; but to deal promptly with a heavy 
fall every available man and horse is set to work, everything else that 
can stand being neglected. Eoad scrapers, drawn by horses, are also 
used in this connection. The river Clyde provides an easy and conven- 
ient tip for clean snow, and it sometimes receives great quantities. The 
river Kelvin also provides an outlet for the western and northwestern 
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districts, while tips are found in other localities on pieces of vacant 
ground. When the snow has melted, the residuum is carted away. 

Private streets and courts, which prior to 1866 were attended to by 
the owners, have since that year been swept by the staff of the cleansing 
department, the cost being met by a special rate of one i)enny per pound, 
payable by the proprietors. In this jwrtion of the work, 224 men and 
15 overseers are engaged. Every court which is to be attended to is 
visited and swept once, and in many cases twice and thrice daily, as 
necessity requires. With very few exceptions, all the back yards in the 
city which are common to more than one tenant are thus attended 
to, the exceptions being isolated cases where proprietors decline to pay 
the assessment. The dirtier courts are regularly hose washed, for which 
purpose they were, some years ago, fitted with taps at the expense of 
the commissioners. Of these taps there are 1,772. During the sum- 
mer months, these courts and i>rivies are in many instances hose 
washed daily, and at other seasons weekly or oftener, according to the 
periods when the ash i)its are emptied. 

The watering of the streets is undertaken by means of 48 ordinary 
water barrels, containing 330 gallons; 3 iron tanks, 2 of 456 gallons and 
1 of 345 gallons capacity, and 9 Willacy's patent revolving-disk water- 
ing machines, 8 having a capacity of 300 gallons and 1 of .375 gallons. 
The ordinary barrels are used in the busier streets, and it takes two 
and in some cases three runs to cover the full breadth of the street, 
while the Willacy machine covers at one run a road 40 feet wide. These 
latter machines are best suited for the quieter streets and macadamized 
roads on the outskirts of the city, and, although more costly to keep up, 
get over the ground much more rapidly. 

Watering is also resorted to during the night, for the purpose of pre- 
venting dust rising from the operations of the sweeping machines; as 
also when the streets are in such a pasty condition as to render machine 
sweeping difficult. A plentiful supply of water is obtained from the 
fire plugs throughout the city. 

COLLECTION AND REMOVAL OF REFUSE. 

This portion of the work may be divided into four sections, viz: (1) 
Domestic or household refuse; (2) refuse from business premises, such 
as shops, warehouses, and oflices; (3) excremental matter from i)ublic 
works and dwelling houses, and (4) stable nianure and refuse from 
abattoirs. Domestic refuse is collected in ashpits situated in the rear 
of tenement dwellings all over the city, and these are emptied weekly, 
with the exception of the central district, where the pits are attended 
to twice weekly. To facilitate and insure systematic emptying, each 
district is subdivided into six divisions, one of which is worked each 
night. The men who empty the ashpits are termed " wheelers.'' They 
start work at 10 p. m., and are followed an hour later by the carts. 
They work, as a rule, in sets of two or three, each set being furnished 
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with a carrying creel and a barrow fitted with india-rabber tire on 
wheel. The men wear rubber shoes. The barrow is, of course, used 
for level places and the creel where the refuse has to be carried up or 
down stairs. These men are paid by the ton, at rates varying from 7|d. 
to lid. (15 to 22 cents). While the ashpit system obtains generally, a 
daily morning dm^t-cart service is in operation in a portion of the west 
end of the city, where the houses are of the better class. 

Kefuse from offices, shops, warehouses, and other business premises 
in the central or business portion of the city is removed daily by the 
morning dust-cart service. In connection with this service and for the 
convenience of occupiers of such premises, the department supplies 
covered galvanized buckets, of regulation pattern, at cost price. These 
buckets not only prevent the light material from being blown about, 
but are more easily emptied and look better than the nondescript recep- 
tacles occasionally used. The superintendent of cleansing can insist on 
suitable buckets being used, and he seldom meets with serious objec- 
tions in this connection. The refuse collected by this service is removed 
in covered carts with crank axles, so as to facilitate emptying the buck- 
ets into them. They are considerably larger than the ordinary cart, the 
material being comparatively light. This portion of the city refuse is, 
as a rule, cremated, nothing of manurial value being in it. Becently, a 
system of removal of fish refuse in pails with air-tight covers, such as 
are used for excrementitious matter, was introduced. This valuable 
material is thus removed without becoming a nuisance, and instead of 
being burned is mixed and sold with the city manure. 

The excrementitious matter which does not find its way into the sew- 
ers is collected in galvanized pails of regulation pattern, these being 
removed and replaced by clean ones as often as necessary. Owing to 
the extension of the water-closet system, at the instance of the sanitary 
department, these pan closets are being gradually abolished, but there 
are still in connection with dwelling houses 2,538, and with public 
works 3,626; in all, 6,064 pails. The vehicles used for the removal of 
the pails are four-wheeled covered vans. Each van is constructed to 
contain thirty pails. These vans pass along the streets without the 
slightest effluvium being perceptible. On reaching the dispatch sta- 
tion the pails are uncovered one by one, emptied into a tank constructed 
specially for the reception of the excreta, and after being washed in 
hot water and disinfected are replaced in the van, which also undergoes 
the same process of treatment. 

Tlie removal and disposal of the stable manure and the refuse from 
the abattoirs of th^ city form no little item in the work of the depart- 
ment. In addition to the manure produced at the stables of the 
department, all the manure from the corporation tramways department, 
as well as that from sundry other stables, is dealt with. The refuse 
from the abattoirs is also mixed with the stable manure, and goes to 
improve its quality. For this material, which amounts to about 46,000 
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tons per annum, iv ready Bale is found, and tLe departiiietit derives 
cotiniderable income therefrom. 

la addition to wliat may be tormed tlie ordinary refuse, the depart- 
ment undertakes the disirosal of the sludge reBiiUiiig from the opera- 
tions of the sewage pariticatiou department, the unuual output of 
which runs to about 13,753 tons. Of this, 4,846 tons were mixed with 
city manure 3ast year, the remainder t^oiug direct to the tips. 

The refuse of the adjoining burghs of Partick and Kiuning Park is 
also, by arrangement, sent to the Kelvinhaugh and Crawford street 
dispatch works for treatment and disposal. The quantity derived from 
these sources iu twelve months amounted to 14,234 tons. 

TKBATMENT AND MANIPULATION OF REFUSE. 

For many years after the collection and removal of the city manure 
was undertaken by the authorities, places of deposits for the material 
were owned or rented at various points around tlie city. In those 
depots there were stored at times many thousands of tons of refuse, 
and as some of them were not far distant from dwellings no small nui- 
sance resulted, and complaints were loud an<l numerous. This primi- 
tive system would not be tolerated or permitted in this enlightened 
age, and it can not bear comparison with the more scientific methods 
now iu operation. With the advauce of sanitary science, more frequent 
and systematic removal of house refuse became necessary; consetjueutly 
the refuse became lighter and more difficult to turn into a marketable 
commodity, and it was to meet this dtlSculty that mechanical means 
had to be adopted. The refuse dispatch works at which the waste 
material of the city is now dealt with are situated all round the city. 
These works were designed with the view of separating the inferior 
material from that of mauurial valne, reducing the bulk by the crema- 
tion of the former and the misiug of the latter so as to form a good 
fertilizer. Although theiuternalarrangemeutof the works is diflerent, 
on account of the nature and dimensions of the ground upon which 
they stand, the same method is adopted at each. The process is as 
follows : 

Cartswithrefusefromashpitsandbins, on arriving at the works, pass 
over a weighing machine, the weight and time of arrival being noted 
by the weigher. They then pass on to the tipping floor, which is of 
iron, supported by iron girders and causewayed. In this floor are 
various shoots to the flat beneath, for the diflerent classes of material. 
The ashpit refuse finds its way through these into revolving screens, 
which work in a horizontal position. The finer portions of the refuse 
pass through the screen into a mixing machine, which also receive5< a 
regulated quantity of escreraentitious matter from a tank conveniently 
situated, and a proportion of sweepings from paved streets. The whole 
is thoroughly mixed by means of revolving blades, and falls into rail- 
way wagons on the siding underneath. The product, which forms a 
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manure free of all objectionable rubbish, finds a ready sale among 
agriculturists. The rougher portions of the material, which can not 
pass through the meshes, are forced by the revolving ])rocess out of the 
b^U-shaped mouth of the screen on to an endless carrier. When pass- 
ing along this carrier, any articles of value, such as iron, meat, tins, 
etc., are i>icked off and thrown aside, solder being extracted from the 
latter by means of specially adapted furnaces. The remainder, chiefly 
light, useless material, falls from the carrier on to a range of furnaces 
on a lower level. In this manner, all the useless refuse which formerly 
rendered the city manure next to unsalable is reduced to clinker, 
which is broken on the premises and sold at a fair price for concreting 
purposes. 

During wet weather, an immense quantity of slushy sweepings is col- 
lected from the paved streets. In order to utilize this material (which 
is mostly composed of horse droppings) large tanks are supplied. 
These have sloping bottoms and are provided with means for draining 
off the water. Into these tanks cart loads of slops are thrown, and 
when full the tanks are allowed to stand for a day or two. The con- 
tents are then mixed with the prepared manure. Stable manure is 
dropped from the tipping floor direct into the wagons below, as is also 
mud from the macadamized roads and useless rubbish collected from 
the quays and wharves. The stable manure is of course sold, but the 
rubbish and mud are trucked to tips on the farms of the department 
at Fulwood Moss and Maryburgh on the Caledonian, and Eyding on 
the North British railways. 

The works are started on the arrival of the first cart of refuse, and 
continue in operation until the last arrives, not later than 10 a. m., by 
which hour the whole night collection has been satisfactorily dealt with 
and dispatched to the country. The ventilation of the works is effected 
by means of powerful fans, the largest of which passes 40,000 cubic 
feet of air per minute. The fan exhausts from the mixing chamber 
and forces the vitiated air into pipes which lead into chambers under- 
neath the cremating furnaces, thus forming a blast. The smoke, which 
is light in color, is carried oft* by means of chimneys from 250 to 300 
feet in height. 

Without these works, so admirably adapted for the treatment of all 
the various kinds of refuse, it would be impossible to conduct the 
cleansing operations with that degree of efficiency to which they have 
been brought. 

DISPOSAL OF REFUSE. 

The collection and treatment of the refuse of the city form no light 
task, but the disposal of such a huge quantity of material as 1,262 tons 
per day (which was the average for 1895-96) is a question which taxes 
to the utmost the staff of the department. No doubt, the process of 
cremation reduces the quantity of domestic and shop refuse consider- 
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more complete railway coouectiou to Muryburgh, as well as sk 
accomiiiodatioD for the delivery of city mauare to the farmers in the 
neighborhood. 

WOBKSHOPS. 

In 1878, on the acquisition of ground at St, Eollox for dispaU^h 
works, the workshops of the department were transferred tbere from 
Parliamentary road. The works are njTOn tUe Cu)edoiii:in Railway 
syBtem, but by arrangement with the otlier companies, wagons requir- 
ing repairs are nm directly into the shopa. The workshops are titted 
with labor-saving machinery of the moat improved description, viz, 
steam hammer, fans, circular and band saws, turning liithe, planing, 
mortising, boring, and screwing machines. These machines are driven 
by a small engine, which is supplied with steiiui from the boiler at the 
at^acent dispatch works. There tire employed in the workshops 8 
cartwrights, 9 wagon builders, 2. joiners, II blacksmiths, and 3 painters. 
All the operations carried on in the workshops are under the direction 
of a practical foreman. The only section of the work done by contract 
is the horseshoeing. With the extension of the city, stiibles had to be 
placed in the various districts, and it was fonnd to be more economical 
to hire a jobbing horseshoer in the vicinity than to send horses from all 
quarters of the city to a central forge. 

GENEBAJ. 8TOBES AND FORAGE UEPABTMBNT. 

As alrea<ly Stated, the crops grown upon the farms of the department 
go a long way toward providing fooil and bedding for the stud. The 
hay crop is more than sufficient to meet nil the re(|uirement8 of the 
cleansing and several other of the corjioration departments, while the 
oat crop furnishes straw which very nearly suffices for the bedding. 
The hay and straw are baled at the farms and trucked by rail to the 
city. At the granary tlie hay is mechanically chopped and silted, and 
the grain, which is purchased monthly, is bruised, mised, and distrib- 
uted in regulated quantities to the various stables. For the year 
1895-9(i, the cost of feeding and litter was at the rate of 10 Jd. (23 cents) 
per horse per week. 

HOUSES FOB EMPLO^TiEX. 

At each of the chief cleansing stations within the city, suitable houses 
are provided for the principal foremen. At Kelj^'iuhaugh four tene- 
ments have been erected for the workers. These comprise six houses, 
of one apartment each, and rent at from £6 lOs. to £7 10s. (931.C3 to 
136,49), twenty, of two apurtmentB, reutingat £815s. to XOl.'Js. ($42.58 
to 947.44), and two houses for foremen, containing four apartments, at 
£19 («92.4G). 

OFFICE. 

The chief office of the department is in the oity chambers, and is con- 
nected by telephone with all the dispatch stations, stable yards, and 
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master halla, as well as with the exchange. The private connections 
number 14, and by means of them the foremen of the different districts 
can be instructed from time to time as to anything requiring their 
attention, and can also apply for advice or instructions. The office 
staff numbers 14, and is employed in arranging and recording, under 
different headings, the work done each day. The foremen of the dif- 
ferent districts and dispatch works send in every morning the details 
of the work done during the previous night and day, and some idea of 
its extent and variety may be gained from the fact that a record of 24 
hours' work covers eighty-five pages of foolscap. In addition to the 
summarizing and recording of the outdoor routine work, ledger and day- 
books are kept for purchases under different assessments. The accounts 
of collections and payments for sales of manure to farmers, etc., num- 
ber in all over 3,000; making up pay bills for 1,113 men, and directing 
traffic of 890 railway wagons used in the conveyance of manure and 
rubbish, also form part of the work, while the correspondence involves 
the dispatch of, on an average, 120 communications daily. Comparisons 
of revenue and expenditure are made up monthly, so that the progress 
of the finances in comparison with the estimates may be noted. The 
total amount dealt with in 1895-96 was £140,222 98. 5d. 

It will thus be seen that the cleansing of a large city, according to 
modern principle**, is a gigantic and difficult undertaking. In Glasgow, 
it involves the employment of over 1,100 men and 262 horses; the 
regular cleansing of back courts and closes; the sweeping and watering 
of all streets and roads; the systematic removal, treatment, and dis- 
posal of the heterogeneous mass of refuse collected, amounting to 1,262 
tons per working day; the maintenance of 890 railway wagons and 
other plant, and the control of five different farms, covering in all 680 
acres. 

The cost of these operations during the year ended May 31, 1896, 
was £64,546 ($314,113). This cost compares favorably with that of 
cleaning some of the principal English towns. 

Samuel M. Taylor, Consul. 

Glasgow, March 14, 1896. 



lilVERPOOIi. 

The population of Liverpool is estimated at 650,000. 

GARBAGE. 

In addition to the waste of animal and vegetable foods, tlie garbage 
collected consists chiefly of ashes and ordinary domestic refuse. The 
report of the medical officer of health states that in 1896, 282,296 tons 
of town refuse were disposed of by the various available means; but 
this total does not represent the quantity actually collected, for during 
the winter months a large proportion of the street sweepings consists 
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of water, which .is drained out before the refuse is further handled. 
The garbage is periodically collected by carts. The work is done by 
the corporation stafif; the cost includes the cleansing of the public 
urinals, water-closets, water troughs, street watering, disinfecting, etc., 
and it is impossible to give, as a separate item, the cost of collecting 
and treating the garbage. The garbage and sewage are utilized for 
fertilizing purposes when there is a considerable portion of organic 
matter in the refuse, and to a limited extent it is used as fuel. The 
garbage is disposed of either by combustion in destructors or taken out 
to sea by hopper barges. The material which is cremated in destruc- 
tors yields fine ash and clinker. The fine ash is sent to a *'tip'' or to 
the sea, and some of the clinker is broken fine and made into concrete 
slabs for footpaths. The production of steam from refuse combustion 
is equal to 40 I. H. P. per cell, when burning at the rate of G tons per 
cell per 24 hours. The plant is owned by the corporation, and the cost 
of burning in the destructors is not quite 25 cents per ton. 

The refuse tin cans, bottles, waste paper, and other rubbish are not 
specially dealt with in Liverpool, although tin cans, etc., are sold at 
about 36 cents per ton, and old bottles at 2 cents per dozen. 

SEWAGE. 

The household waste from kitchens, laundries, chambers, etc., is dis- 
patched through waste pipes over a properly trapped gully to the 
public sewer. In Liverpool, practically the whole of the excremeuti- 
tious matter is ^' water carried," the greater portion to the tidal waters 
of the river Mersey and a small proportion to two separate sewage 
farms. 

The combined sewage system is principally used here. In some dis- 
tricts of the city, the separate system is being introduced. Pumps are 
not used. 

The system employed on the sewage farms consists of broad irrigation 
on cultivated land. This has been in operation for about twenty-five 
years. The crops grown are rye, grass, cabbages, potatoes, mangolds, 
and turnips. The cost of maintenance is nearly $27,000 per annum. 
The sewage is not treated. One of the farms and half of the other 
belong to the city. The land is underdrained. The area of the two 
farms is 392 iicres. The portion of the entire population draining to 
these farms is 05,000, and the relation between the population of the 
district and the area of the irrigation fields in Liverpool is about 165 
persons to the acre. Small filter beds are in use, but not for a suflB- 
ciently long time to enable results to be given. 2^one of the sewage 
collected in Liverpool is treated with chemicals for precipitation of sus- 
pended and dissolved matter. The quantity of solid products from the 
city waste is inconsiderable. Under tlie public- health act of 1890 the 
temperature of waste water, steam, etc., from factories must not exceed 
100° F., and no departure from these regulations, is now permitted. 
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The abattoirs in Liverpool are the property of a private company. 
Sweepings from the markets are partly tipped for sale as manure and 
partly cremated. 

Dead animals not fit for food are skiuned; the hides are salted and 
tanned, and the carcasses, together with all other diseased or con- 
demned meats, are put into a digester, the fat is removed and as a rule 
is sold to soap makers. The residue is passed through a machine set 
witli knives to cut fine; it is then put into a fertilizer tank and burned, 
and afterwards mixed with soot and very fine soft coal ashes and sold 
as a fertilizer. 



ST. HELENS. 

St. Helens has a population of about 85,000. 

GARBAGE. 

The garbage collected consists, in addition to the waste of animals 
and vegetables, of paper and straw litter, wooden boxes, shop refuse, 
and some ashes. The amount collected is from 40 to 60 tons per day. 
The system of collection is by scavengers and dust carts, the work 
being done by the municipality. The cost of the collection and removal 
of garbage can not be given as an item separate from the cost of collec- 
tion and removal of other refuse. The garbage is removed to a destruc- 
tor owned by the corj>oration and is there destroyed by fire; Practically 
there is only one product, a very fine clinker, which is used by the cor- 
poration for bottoming roads. 

Tin cans, bottles, broken glass, floor sweepings, and other coarse 
rubbish are also carried to the destructor and there burned. 

SEWAGE. 

Household waste water from kitchens, laundries, chambers, ete., is 
carried off by sewers, with which all the buildings in the municipality 
are connected. 

As to the disposal of excrementitious matter not water-carried, the 
system in use is known as the tubaudpail, full particulars of which 
can be found in accompanying Exhibit C.^ Ashes are ground up with 
sewage from tubs, and the resultant finds a ready sale among farmers, 
by whom it is used as manure, and brings an annual income of about 
$5,000. 

Storm-water sewers are in general use. The sewage falls by gravi- 
tation onto a field, where it is dealt with by the addition of lime. Iron 
salts from chemical products of the town (St. Helens being the leading 
chemical center of Great Britain) assist in precipitation. Five grains 
of lime per gallon are allowed for precipitation. After being in a 
state of quiescence for about four hours, the sewage flows off fairly clear 



1 SeDt to Department of Agricaltare. 
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into a brook. The dry- weather flow is about 2,500,000 gallons per day. 
No use is made of the sewage. The streets are swept and cleaned by 
the corporation, the sweepings being burned in the destructor. The 
cost of this item can not be given separately. The corporation employs 
its own road sweepers, drawn by horses; it also employs men with 
hand brooms. 

All the waste and by-products from factories are disposed of by the 
manufacturers themselves, being principally utilized in the manufacture 
of chemicals. Market and abattoir refuse and dead animals are treated 
the same as garbage. 

I inclose official documents, marked Exhibits A, B, and C,^ bearing 

upon the subject-matter of this report. 

James Boyle, Consul. 
Liverpool, April 19, 1898. 



liONDON. 

Referring to Department circular dated January 20, 1898, I forward 
herewith the following official publications bearing on the disposal of 
garbage and refuse in London : 

(1) Report of the street committee, which deals fully with the ques- 
tion of the disi>osal of refuse, street sweepings, etc, within the city 
boundaries. (2) Worth and Crimp, the assistant engineers of the 
London County council, on the main drainage of London. (3) Report 
of the London County council's chief engineer as to the treatment and 
disposal of London sewage during 1896. (4) Reports by the chemist 
of the London County council on the filtration of crude sewage and 
sewage effluent. (5) The public-health (London) act of 1891, together 
with bylaws made by the London County council thereunder. (6) 
Report by the council's medical officer of health, submitting summary 
of reports by Dr. Young on the collection and disposal of house refuse 
by London sanitary authorities. (7) Report on dust destructors, by 
the council's medical officer and engineer.* 

The above documents contain information as to sewage, liouvse refuse, 
earth closets, privies, cesspools, and receptacles for dung. 

Manure from stables and other premises is generally disposed of by 
the owners to private firms, but the sanitary authorities have power to 
require its removal, or in special circumstances to remove it themselves. 

Household waste waters from the kitchen, laundry, and chambers 
pass into the sewers, or in rare instances into cesspools. 

Street sweepings are collected by the various local sanitary authori- 
ties, and I understand the usual practice is to convey them to places 
outside London, where they are sold for agricultural purposes. 

*8©nt to Department of Agriculture. 

^The chief points of the first three publications are given at the end of this report. 
The other inclosures have been transmitted to the Department of Agriculture. 
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Factory wastes, solid or liquid, market aod abattoir refuse, and dead 

animals are, it would appear, collected and dealt with by firms engaged 

in the manufacture of artificial manures or other trade processes. 

Wm. M. Osborne, 

Consul- General. 
London, May 31, 1898. 



THE MAIN DRAINAGE OF LONDON. 

[Paper read before the Institation of Civil Engineers at its meeting on February TS, 1897. by John 

Edward Worth and William Santo Crimp, MM. Inst. C. E.] 

The main drainage of London waa last brought before the institntion in a paper by 
the late Sir J. W. Bazalgette, past president, in March, 1865, and its past history may 
be briefly referred to here. Prior to 1847, the sewers of London hud been managed 
by eight distinct public bodies; but in that year these were superseded by the com- 
mission of sewers, the members of which were nominated by the government. 
Within nine years of its formation, the commission was reconstituted no fewer than 
six times, lastly in 1855 ; and during the period referred to the question of main 
drainage was discussed in all its phases, but without practical result. In the drain- 
age system in operation in 1854, the main sewers followed generally the valley lines 
and discharged their contents into the Thames at various points within the metro- 
politan area at about mean tide level. As the tide rose, it closed the outlets and 
dammed back the sewage flowing from the higher ground, which accumulated in 
the low-lying portions of the sewers and remained stagnant for several hours daily. 
The fact that a gigantic system was subsequently carried out at a cost of several 
millions sterling afifords conclusive proof of the necessity which existed for dealing 
with the sewage apon comprehensive lines, and it is unnecessary to describe the 
state of the Thames within the metropolitan area further than to say that it was 
notoriously bad. 

In 1856, a metropolitan board of works was constituted and formed the tirst author- 
ity elected under the system of local government, and by and for the . purposes of 
the act which brought that body into existence, London was divided into 39 districts. 
Sir J. W. Bazalgette was appointed engineer to the board and was instructed to 
prepare plans for the interception from the Thames of the sewage of the metropolis. 
The objects sought to be attained by the proposed works, were the interception of 
the sewage as far as practicable by gravitation, together with so much of the rain- 
fall as could be reasonably dealt with, and its conveyance to points some distance 
below the metropolitan area. In designing the works. Sir J. W. Bazalgette, who was 
assisted by Messrs. Bidder and Thomas Hawksley, past presidents, observed the 
principles of a constant flow in the sewers, the abolition of tide locking with its 
well-known disadvantages, and the provision of improved outfalls to enable the 
main drainage system to deal with the sewage of districts previously imperfectly 
drained. The system of sewers as designed and executed comprised on the north side 
of the Thames three large intercepting sewers, two of which, known as the high 
level and the middle level, are gravitation sewers from their commencement in the 
western and the northwestern parts of the metropolitan area to the outfall works 
at Barking, and a low-level sewer, which deals with the drainage area which is at 
too low a level to alio w gravitation into the two intercepting sewers referred to. 

These sewers may be briefly described as: (A) The high-level sewer, commencing 
with the junction of the Fleet sewer at the foot of Hampstead Hill and proceeding 
to Old Ford; (B) the middle-level sewer, constructed generally in the lowest por- 
tion of the gravitation area, commencing at Harrow Road and joiningthe high-level 
sewer at Old Ford; (C) the low-level sewer, which follows generally the north 
bank of the river. 

10482 ^9 
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There Ib an important exception to the general rale in the route of the low-level 
sewer by reason of the configuration of the Thames; for instead of following its tor- 
tuous course, the sewer passes in an easterly direction from Blackfriars Bridge to the 
Abbey Mills pumping station, the large area lying between it and the river bolow 
the point referred to being drained by a subsidiary sewer known as the Isle of Dogs 
branch. 

At the point of junction of the high-level and middle-level sewers at Old Ford, 
there is a large storm-overflow chamber for the purpone of relieving the outfall sew- 
ers beyond firom excessive volumes of storm water into the River Lea, because the 
two sewers continuing onward from Old Ford to the outfall works at Barking are 
of much smaller carrying capacity than the two sewers referred to. The two out- 
fall sewers from Old Ford onward are constructed side by side at the same level, and 
are each 9 feet by 9 feet, constructed throughout in an embankment considerably 
above the level of the ground, and pass through the site of the Abbey Mills pumping 
station. At the latter place, the low-level intercepting sewer terminates, and the 
sewage is pumped into a third sewer of similar dimensions, the three sewers being 
then carried side by side to the Barking outfall works. In order to obviate the 
necessity of constructing this low-level sewer at a great depth and of raising all the 
sewage to a great height at Abbey Mills in one lift, a second pumping station, known 
as the Western, was built at Grosvenor road, Pimlico, for dealing with the districts 
west of that place. On arrival at the outfall at Barking, the sewage could be dis- 
charged either into the river direct or into a tidal reservoir of a capacity of 35,000,000 
gallons and covering an area of 9^ acres, in order to admit of the sewage being dis- 
charged during ebb tide. 

Western pumping station, — ^The western pumping station occupies about 4 acres of 
land, and contains four single-acting beam-engines, each of 90 horsepower, all placed 
in a rectangular building, with a pump well occupying the entire busement, divided 
into two compartment's, one uuder each pair of engines. These compartments com- 
municate with each other, but means are provided for separating them for cleans 
ing or other purposes, and there is a separate inlet into each from the main sewer, so 
that each pair of engines can work independently. There are also movable screens 
in order to intercept any solid substances which might interfere with the action of 
the pumps. These screens are in duplicate and are lifted out for cleansing purposes 
when necessary. The engines are condensing rotative beam engines, constructed by 
Messrs. James Watt & Co. ; there are two pumps to each en«>:ine, one on either side 
of the beam center. The steam cylinders are 3 feet I inch in diameter, with a stroke 
of 8 feet; the pumps have a diameter of 5 feet 3^ inches, with a stroke of 4 feet, and 
are of the single-acting plunger type. Steam is supplied by eight boilers, 6 feet 9 
inches in diameter and 22 feet long, working at a pressure of 40 pounds per square 
inch. There are coal vaults and other accessories necessary for the proper work- 
ing of the station. There is also a cold-water reservoir for condensing purposes 
situated in the grounds, capable of containing lialf a million gallons of water. 

In order to provide for the contingency of a breakdown of the piincipal engines, 
an auxiliary engine was erected in a separate building at the rear of the principal 
buildings. It is a horizontal engine of 120 horsepower, supplied with steam from two 
boilers of the same dimensions as those in the main boiler bouse. It works two pumps, 
each 4 feet in diameter, placed in a separate well, and is provided with separate 
inlet and outlet channels distinct from those of the main pumping station. Build- 
ings are provided for the accommodation of the statf, which consists of 18 men- 
The works were commenced in July, 1873, and the station was op«'ued on the 5th of 
August, 1875. The cost was £183,739 ($894,lfi5), of which sum £56,879 ($276,802) 
was for eugines and pumping machint^ry. At this station the lift is 18 feet, and 
about 54,000,000 gallons can be pumped per'day of twenty-four hours. The sewage 
at this pumping station in discharged into tho hea<l of the main low-level intercept- 
ing sewer, flowing in an easterly direction, as already described, to Abbey Mills. 
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Ubbeg Mill* pnmpinn nation.— The Ahhey^ Hllln station in Hituated up«n n site of 7 
ftcrea of groiinit, thrntigb nbicb the tiorthorn niitfull scner piiBacs at a lieiglit of 
abont IT fret abovo ibo surface of Ibe groand. On tbe ttouthwest side uf tbe 
etnbaQkiuoiit stand the boiler and engine houiteH, cbimnoj ahafts, coM at^rm, and 
' other ncresAoriee, wblle on the northwest aide are the reoervoira for nater fur con- 
deiiaingpiirpoaea, and eight workmen'a cottages. Tbeiingiaeand boiler bonaes form 
•me building, tbe engine booae being crucifonu ID plan. There are eight heam- 
I'liginea, each of 112 horat power, arranged in pairs, each arm of theelruoturc contain- 
iiig one pair, imrallel to one another. Alt the steam cylinders are at the inner end of 
eaob arm, so that tbe cyliuderH are arranged aymuietiically around the center of tbe 
bnilding, nnder the dome. Tbe eugines provided were oondenaing rotarj' beam, 
engisea with ryilndera 1 feet 6 inches in diometer and 9 feet stroke, tbe piimpa 
being of tbe double>iiet ing piaton-type, enoh engine working two of a diameter of 3 
feet 10) incUea, with a stroke of 4 feet 6 iucbea. The capacity of this station as 
deaigued wna oqnal to 135,000,000 gallona per day, and the lift was Sd feet. Sixteen 
boilera were provided, 8 feet in diameterand 30 feet in longtb, afa working pressare 
of 30ponnde per sqnaro inch, in two batteriea of eiabt, one liattery being situated 
in Ibe western imd one in the eastern boiler houHe. AmLn^Eeuieuts were made for 
strnining the sewage before Ixtingpninped, as at the Western pumping station. Th« 
pnmps deliver into cast iron mains, 6 feet in diameter, running along the middle of 
three arms of the building, where, at tbe point of junetiou in tbe renter uf the 
engine boose, an air vessel 10 feet in diameter was placed. The sewage was then 
passed along the middle of tbe fuurtb am, into which tbe sewage fruni tbe pnmps 
sitaated in that nriu was alsu dlBcbarge<l, tbe wbole being forced through a cast-iron 
rJaiog main 10 feet G incbea in diameter, nb ieb discharged into the northern high- 
level outfall, at tbis point enlarged by tbe conatruction of a third sewer of the same 
dimensions ns tbe two others, Tbe cold-water reservoira at this station cover 1 
acre and contain about 1,000,000 gallons. The works were formally opened on Jnly 
30, 1868, the coat of tbe bnildiogs being ^218,300 ($l,0B2,a^7), and that of the 
engines and other machinery alHint £01,000 CS296,S56), 

Soon after tbe opening of tbe station tbe air vessel, with that of a similar kind at 
the western pnmpiog station, w.ta destroyed, probably by the air space becoming 
filled by corks aiid other floating snbstaneea, and open-top standpipes were substi- 
tuted. When the accident occurred, two additional discbarge mains were con- 
structed, so that in the event of an accident occurring to the rising main, some of tbe 
MWBge could I>e pumped tbrongb these independent mains. 

Tbe northern outfall Hower item Abbe; Mills to Barking oonajats of three parallel 
linea of culverts, each 9 feet by 9 feet of horeesboe sectiou, with a fall of 2 feet per 
mile, and is carried over the various rivt-rs and railways by means of aqueducts of 
special conatrnotion. Tbe invert level of tbe outfall aewera at Barking is 11 feet 
above ordnance datum, while tbe higbeat tide recorded in the Tharaea during recent 
years, at that part of the liver, ia about 17 feet above ordnance datntn. The largest 
reservoir at tbe outfall before referred to was intundati for the pnrpose of storing tbe 
sewage against tbe incoming tide, ao iia tocn^iblo tbe greater portion of it to be dis- 
obarged on tbe ebb. Tbe main outlet to the river, which iaatsboot low- wat«r level, 
consists of nine culvetls, each 6 feet in diamster, and the works were provided with 
punatocks and sluices for the purpose. Tbeiw works came into operation in August, 
l«6l. 

The works on the south aide of the Thames were designed generally in accordance 
with the principles observed for those ou tb« north aide, but there ia nn important 
diSerence, innsmiioh n« all the sewage on the south side has to be pumped; therefore 
tbe main intercepting sewers on tbe south side may be regarded as low-level sewers. 
There are for tbe dminage of tbe districts west from Greenwich three main lines, 
namely, tbe Effra branch, commencing at Norwood, tbe southern high-level sewer, 
commoncin}; at BalhBm,anil tbe sonthem low-level sewer, commencing at Putney. 
The two sewers Erst meutiuaed .ire lirought int'> the New Cro:^ road tica.i ^«v VL-twA 
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station, and tbey arc carried along that road to Deptford. The southern low-level 
sewer is nearer the river and passes through Battersea, Lambeth, Walworth, and 
Deptford to the pumping station at Deptford Creek. At this point, its contents are 
pumped into the southern outfall sewer, into which the two first-mentioned main 
lines drain by gravitation. 

Deptjord pumping station. — The Deptford station, which is built at the side of Dept- 
ford Creek, covers an area of 3 acres, and was completed in May, 1864. It was erected 
at a cost of £109,455 ($532,663) and contains four beam engines, each of 125 horse- 
power, the total cost of which was £28,993 ($141,094). These were condensing rota- 
tive beam engines, capable of pumping about 123,000,000 gallons daily. The steam 
cylinders are 4 feet in diameter, with a stroke of 9 feet, and the pumps, two of which 
are worked by each engine, are of the single-acting plunger type, the diameter of the 
rams being 7 feet and the stroke 4 feet 6 inches. Steam was originally supplied by 
ten Cornish boilers, each 30 feet long and 6 feet in diameter, the working pressures 
being 40 pounds to the square inch. The lift of the pumps is about 18 feet. Thirty- 
three men are employed at this station. 

Crossness pumping station, — ?>om the Deptford pumping station all the sewage 
flows to Crossness through the southern low-level outfall sewer, which has a diame- 
ter of 11 feet 6 inches and a fall of 2 feet per mile. At Crossness, all the sewage of 
the area south of the Thames was pumped either into the river direct or into a tidal 
reservoir, which, like that at Barking, was constructed for the purpose of enabling 
the sewage to be discharged on the ebb tide. The power was at first furnished by 
four beam engines, each of 125 horsepower of the type already described, but the 
pump rams were in groups of four at each side of the beam center, which was prob- 
ably thought a better arrangement than that of having one plunger, on account of 
the great size. The steam cylinders were 4 feet in diameter, with a stroke of 9 feet. 
Steam was supplied by twelve Cornish boilers, each 30 feet by 6 feet, the working 
pressure being 40 pounds per square inch. This machinery Wiis designed to pump 
about 153,000,000 gallons per day. The lift varied between 10 feet and 30 feet, 
according to the level of the tidal water in the river at the time of pumping. The 
tidal reservoir covered an area of 6^^ acres and had a capacity of 25,000,000 gallons, 
and, like that at Barking, was covered by brick arches soiled over. 

Soon after the works were opened, two auxiliary pumping engines of 300 horsepower 
were provided. The cost of the buildings, etc., was £395,674 13s. lOd. ($1,925,551) 
and the engines and other machinery cost £54,176 18s. 6d. ($263,652). 

The length of sewers under the control of the London County council is as follows: 

North side of Thames: Miles. 

Main sewers 113 

Intercepting sowers 48 

Storm relief severs 17^ 

178^ 

South side of Thames : 

Main sewers 60 

Intercepting sewers 41 

Storm relief sewers 4^ 

105i 

Total 284 

The total cost of the main drainage works, as briefly described, was, at the date of 
opening the Crossness Works, about £4,600,000. Having regard to the magnitude 
of the undertaking, to the absence of precise information upon many points, the 
physical difliculties to be overcome, and the opposition encountered, the designers 
of the scheme have left behind them an enduring monument to their perseverance 
and ability. 
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The effect of the works was to iatercopt the sewage formerly flowing into the 
river at various points within the metropolitan area, and to transfer it to points 
about 14 miles below London Bridge. Subsequent events showed that the nuisance 
as regards the metropolis was remedied, but that the enormous volume of pollution 
transferred to a lower point reproduced there the iusauitary conditions previously 
prevailing in the heart of the metropolis. That the nuisance became serious is 
proved by the fact that in the year 1882, a royal comniisHion was appointed to inquire 
into and report upon the state of the Thames. The inquiry was of a prolonged and 
exhaustive character, and the report of the commissioners contained fourteen dis- 
tinct recommendations, and stated that steps should be taken to x)urify the sewage 
of the metropolis before its admission to the river. 

As a preliminary step, experiments were undertaken by the chemist to the metro- 
politan board of works, Mr. \V. J. Dibdin, in order to ascertain how best to treat 
the sewage to satisfy the recommendations of the commissioners. The results were 
submitted to Sir Frederick Abel, K. C. B., Dr. William Odling, Dr. Williamson, and 
Dr. Dupr<5, who reported in favor of the treatment proposed. The board then 
determined to construct works for the chemical clarilicatiou of the sewage, and to 
establish precipitation works at Barking for dealing with the sewage of the north 
side. In January, 1887, a contract was made for the execution T>f these works, which 
may be briefly described as follows: 

Barking. — There are thirteen )>recipitation channels, ranging in length from 860 
feet to 1,210 feet, 30 feet in width, of a working depth of about 8 feet, and capable 
of hctlding 20,315,925 gallons. These extend over an area of 11 acres and are cov- 
ered by brick arches. There are two openings to each channel from the main outfall 
sewers, regulated by hydraulic penstocks 7 feet by 6 feet. The eflluent from the 
above channels passes through the old reservoir and out of the nine openings in it 
into the river. Any one of the precipitating channels can be shut off for cleansing 
purposes. There are also twelve sludge-settling channels, each 140 feet long and 20 
feet wide, capable of holding sludge to a depth of 13 feet. These channels are for 
the purpose of further concentrating tlie solids in the rather liquid sludge. There 
are stores under them for receiving and storing the finally settled sludge to the 
extent of 20,000 tons, exclusive of that stored in the sewage-settling channels; and 
by this means provision is made against foggy weather, when the sludge vessels 
may be delayed in discharging their cargoes. There are culverts or communications 
with the various precipitation channels and the sladge-settling channels, also for 
conveying the sludge to the pumps, liquor stores, etc. There is also an engine 
house with two boiler houses, one on each side, together with a repairing shop. 
The engine house contains four 8-inch centrifugal pumps, with 27-inch fans, each 
driven by a vertical inverted single-cylinder engine, capable of discharging 5 tons 
per minute. There are also two 12-inch centrifugal pumps with 36-inch fans of the 
same type as the others, but with more powerful engines. These are for lifting the 
diluted sludge as run from the precipitation channels into the slndgc-scttling chan- 
nels, a maximum lift of 21 feet. Two Murray chain pumps are provided for lifting 
thick sludge from the lower store into the suction well of the pumps next to be 
described. There are four horizontal compound pumping engines, with 13-inch 
high-pressure cylinders, and 22.^-inch low-pressure cylinders of 18-inch stroke. The 
pumps are 13-inch double-acting ram ])umps, each rod being coupled to the tail rod 
of the steam cylinders. Each pump can discharge 4 tons of sludge ])er minute into 
the iron main leading to the jetty for loading the steamers. There are three liquor 
puinpH of a similar type to those above mentioned, but with a 12-inch high-pressure 
cylinder, 21-inch low-pressure cylinder, and 18-inch stroke, the pump rams being 14 
inches in diameter. These are for pumping the liquor drawn from the settled sludge 
through a 14-inch main to the liming station. Two hydraulic engines and accumu- 
lators supply power for lifting the 26 penstocks in the precipitation channels. Steam 
is funished by 10 boilers 22 feet long and 6 feet in diameter, working at a pressure 
of 75 pounds per square inch. There are sluices for opening and cloy.v\^.s^\}Ksfc^wsv- 
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mnnications between the various chambers, and pipes and appliances for ventilat- 
ing and flushing the several chambers; and also a lever house which contains the 
means for lowering the telescopic weirs in the precipitating channels. There is also 
a river- water settling pond, 218 feet by 155 feet, for supplying water to the liming 
and iron- water stations. 

The liming station, for the preparation of limewater for treating the sewage, 
includes lime stores, slacking floor, wash mills, pipes and troughs for conveying 
sewage water from the sewer, and the liquor from the settled sludge to mix with tiie 
slacked lime; also six large limewater mixing tanks; an engine and boiler house, 
coal shed and chimney shaft, and two large iron tanks or reservoirs for limewater 
above the lime store. There are two 17 -inch centrifugal pumps, with a capacity of 
22 tons per minute ; the maximum lift Is 40 feet. Each pump is driven by its own 
tandem engine, having inverted cylinders, the high pressure being 12 inches and the 
low pressure 22| inches in diameter, the stroke 14 inches, and the fan 4 feet 6 inches 
in diameter, making 250 revolutions per minute. Each is supplied with a surface 
condenser. The boilers are steel, three in number, 25 feet long, 6 feet in diameter, 
working at a pressure of 75 pounds per square inch. These buildings are situated 
about half a mile from the precipitation channels. 

The iron-water station is situated below the liming station, and about 300 yards 
from the precipitation channels. It comprises sheds for storage of protosulphate of 
iron, with en<^ines, boilers, and pumps for lifting water into the mixers; also dis- 
tributing pipes for conveying the iron solution into the sewage. In this station 
there are two 6 • horsepower Kobey horizontal engines and locomotive boilers, driving 
shafting, wash mills, iron mixers, and rotary 6-inoh water pumps, etc. 

Near these works are a superintendent's house and twelve cottages for those work- 
men whose presence on the works is necessary. There is a light railway, with two 
locomotives and wagons for conveying coal, lime, and iron from one part of the 
works to another. The establishment, inclading liming station, etc., extends over 
an area of 83 acres 2 roods 27 poles. It was completed in July and August, 1889, at 
a cost of jC 430,834 12s. 9d. ($2,096,657), to which must be added the cost of the 
engines and other machinery, amounting to £42,567 ($207,152). The number of 
workmen engaged averages 198. 

In the treatment of the sewage, the requisite quantity of limewater (nearly 4 
grains to one gallon of sewage, equivalent to one-fourth ton of lime per million gal- 
lons, or 38 tons per day) is first discharged into the sewage as it flows past this 
station in the three culverts. The alloted amount of solution of protosulphate of 
iron is added (about 1 grain per gallon, making 9 tons daily) ; then the sewage, with 
its dose of chemicals, flows into the precipitation channels, which were first con- 
structed on the intermittent system (that is to say, when a channel was full it was 
allowed to be quiescent for a short time to allow precipitation of the sludge). The 
clarified effluent was carefully drawn off through the telescopic weirs into the old 
reservoir, and thence to the river through the nine-channel outlets previously 
described. When it was necessary to remove the sludge from any channel the large 
penstocks to each channel were closed, and the supernatant effluent was drawn off 
by the telescopic weirs regulated from the lever bouse until the sludge was reached. 
The sludge was then run off through a culvert into the sludge store chamber, and 
was lifted by centrifugal pumps for further consolidation in the sludge settling 
channels. The settled sludge, which contains betweeu 87 per cent and 91 per cent 
of moisture, is run off, as required, into a store under the engine house, and is pumped 
through a main along the jetty to the sludge boats, or may be run into a still lower 
store under the settling channels, should there be more than the boats can discharge 
at sea through delay by fogs, etc. 

Sludge resaela.—The first sludge vessel was bililt by the Naval Construction and 
Armninents Company, of Barrow, at a cost of £16,353 ($79,582). It arrived in the 
Thames at the end of June, 1887, and was named the Bazalgeite. This vessel was 
found to work satisfactorily and a second, with certain improvements, was ordered 
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from the same builders. The following is* a complete list of the vessels now found 
necessary for the disposal of the sludge : 



Kune of yessel. 



Bazalgette 
Barking.. 
Binnie... 
Barrow... 
Belvedere 

BUTDS..... 



Trial trip. 



Aug. 18, 1887 
Apr. 1,1889 
Mar. 21, 1892 
May 18, 1892 
May 81.1892 
Apr. 10, 1895 



Horse- 

power on 

trlaL 


Length. 


Breadth. 


Depth. 


Molded 
depth. 




Ft. in. 


Ft. in. 


Ft. in. 


Ft. in. 


900 


230 2 


38 2 


13 8 


14 6 


1.150 


232 3 


38 2 


15 


15 6 


1,251 


232 1 


38 2 


13 8 


14 6 


1,025 


232 1 


38 2 


13 8 


14 6 


1,094 


232 1 


88 2 


18 8 


14 6 


1,136 


234 


38 2 


13 8 


14 6 



Coat. 



16,353:^$79.482 
24 876=121.054 
26,500=128.962 
26. 500- 12M. 962 
26, 5(»0=128 962 
23,750=115,579 



The sludge is delivered to the vessels through telescopic sludge-loading pipes, the 
inner and lower ends revolving upon a hollow trunnion, which allows the upper 
end to radiate to different levels, to suit the state of the tide. The first two vessels 
are loaded through ordinary hatchways, and the last four vessels are constructed 
with a central hopper, into which the sludge is received from the loading pipes. At 
the lower part of this hopper four rectangular valves are placed, each governing 
the inlet to one of the four compartments into which the sludge tank is subdivided 
by a longitudinal and thwartship bulkhead ; each subdivision carries, approximately, 
250 tons of sludge. Each compartment is about 61 feet 6 inches long, by a maximum 
width of 19 feet, and is about 8 feet high. The bottom of the tank when empty is 
about 9 inches above the light-load line, and each vessel discharges her cargo by 
gravity. The minimum time taken to discharge 1,000 tons through the eight valves 
is six minutes. Between the bottom of the tank and the bottom of the ship, a dis- 
tance of about 6 feet, is an air space to give the ship the requisite buoyancy; the 
sludge is discharged through this Kpaco by means of tubes. Forward of the sludge 
tanks the crew space is formed, with berths for the seamen on one side of the ship 
and firemen on the other; and the space between this and the bow is occupied by 
ship's stores, chain locker, fresh- water tank, rope locker, and paint room. Below 
the crew space and stores a water-ballast tank is formed, holding about 170 tons 
of water, which is pumped in or out by the ballast pump in the engine room as 
required. Abaft the sludge tank is the stoke hold, containing two multitubular 
boilers, having together a heating surface of 2,800 square feet, working at a pressure 
of 150 pounds per square inch, and the coal bunkers, which contain between 40 tons 
and 60 tons of coal. Further aft is the engine room, containing two twin triple- 
expansion engines, each having steam cylinders 15 inches, 23 inches, and 35 inches 
in diameter, with a stroke of 2 feet. The engines indicated together about 1,000- 
horsepower on the trial trip. The engine room contains also centrifugal circulating 
pumps, feed pump, 2-inch feed-water makeup, lathes, etc. Abaft the engine room 
is the tunnel used for the screws and lockers for engine stores; above this are the 
officers' quarters and mess room and steward's pantry. Between the officers' quar- 
ters and the stem are battened lockers and a bathroom; below is a small water- 
ballast tank, which, if filled, immerses the screws deeper in the water when the 
ship is light. On deck forward is an anchor deck, lamp room, steam windlass, mast 
and derrick loading hopper bridge; below is a room for the steam quartermaster's 
steering engine, a saloon containing two state rooms, galley and coal chute ; and 
above the boiler casing are two fresh- water tanks which contain 3 tons of fresh 
water for supplying the boilers. There is a fire service with six screwed unions for 
attaching hose, supplied from the ballast pump, for nse in case of fire and for wash- 
ing down the decks and sladge tanks. The arrangement of the Bums differs 
from that of the three earlier vessels chiefly in the captain's room being on deck, 
and by being fitted with electric light, the dynamo being in the engine room. Each 
ship is manned by a crew of 23 officers and men. 

The ships convey the sludge to that part of the estuary .some miles beyond South- 
end or Shoeburyness known as the ''Barrow Deep,'' where it is distcih\i.^<d. ^x^s^*^ 
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length, of S milBB to 10 lailes in tbu opeu »ea. Altbouf^h the sludge Kan, upon etner- 
gency, bv dJHolitirgL'd ia six minutes, in priiclUe line dour (b ourupied, during wliich 
time tlio vessel is atcauiing ahead ut liiT nsual speed of II) knots, thus distrilniting 
the sludge over a l»ga area. 

Soou after the completion of the precipitation works at Barking, it whs found 
that the sewage would h.iva to lie screen i^d ou account of the large amount of dual- 
ing suhstances passing through the tanks aud dowuig olF with the effluent wnter. 
lu July, 1890, the I'dnlractors eommeiiceil a lillh hoist over the three lines of suwers 
at the liming station, in wbic.b are machiQery and apjiliances for raiBiug niid lower- 
ing large iron cages or screens. These are duplicated, oue being down wbilL> tbe 
other IB rained aud cleared. There is a refuse destructor, with two cells, to burn tbe 
mbbish from the Bcreeus. These works were started on the 2l8t uf July, 1S9I, aud 
ooBt JJ8,488 ($40,906), The destructor has been much used since thai time with tbe 
BHsistance of coke breexe, but tbu quantity obtaiued exceeds that consoined l>f tbe 
destrnctor, and a barge load per week has be«n remi>ved down tbe river for ase on 
agricultural land. 

Cronneia. — While tbe works were being carried ont at Barking, plans for those 
required at Crossness were prepared, with snch improvements as resulted fium 
expetiencB gained at the former place. A contract was entered iuto uu the 4th of May, 
1888, wbicb comprised the alter.itioos to the eiisting reservoir by converting it into 
four prceipitiBtion chaunols, eoustructiug other two adjoining, slndge settliog 
cbannels, liming and iron water statiouD, settling ponds, engine aud boiler buusea, 
coal vaults, chimney shaft, superintendent's hottse, 3 bonses fiir the stntf, 29 cottages 
for vrnrkiueti, a scboolhouse for children, a pier, jetty, and tramways. 

The length of the ohaniicis of tbe old reservoir is 559 feet 11)1 inches, and each has 
a width of about 128 feet and a capacity of 4,421,719 gallons. Tbe two new precipita- 
tion channels ar« 558 feet 4 iucbes long bj about 99 feet wide, and each has a capacity 
of 1,953,125 gallons, making a. total of 21,593,126 gallons of preoipitatiun-reaervuir 
capacity, hnilt in tbeform of vaulted Hiibterraueous galleries. There are eight sludge- 
settling obannels, each 130 feet long by 23 feet wide, with a working depth of 13 feet, 
and with an upper and lowers lodge store. Thepr^cipitationchanuelsbuveau average 
working depth of 10 feet, Tbe sludge-settling chitunels hold on nu average 15 feet 
in depth. There are seven limewater mixing tanks, aliout 60 feet lung and 23 feet 
widct. There are also two large river-water settling ponds. The Jetty is about 300 
feat long and 17 feet in width, with the cud in tbu shape of the letter T, the west- 
em ami being 1C6 feet and the eastern 195 feet lung and 23 feet in width. Tbers is 
also a time store and aslakingshed and an iron-waler mixing shed. The engine 
and boiler honsea were constructed for the treatment and precipitation of sewage, 
and for pumping tbe sludge through 16 inch mains to the steamers. At ('rosBnoas, 
tbe lime and iron water are added to the sewage immediataly after it reocdiee the 
main pumping engines. The sewage is then pumped into the aboi'e-d escribed pre- 
cipitatiun ebannols. After tbe sludge has precipitated, one uf tbe tanks is shut off 
from the remainder, tbe upper portion of the liquid is carefully dntwn off, and the 
sludge is pnshed into the slndge sump from tbe tank floor, whence it ia raised into 
the settling cbannels by two inverted three-cylinder compound engines, each cylin- 
der driving a plunger pump of 21 inches diameter; tbe b I gh-prcBsure cylinders are 
14 iucbes in diameter, and the two low-pressure cylinders 18^ inches diameter with 
2 feet stroke. The maximum lift is 36 feet. 

When the slndge has settled, the liiiuor is decanted by telescopic weirs to e 
retnrued for reiiming, fur which purpose it is raised by two g.inch eenirifiigal pumps, 
tbe steam cytinderB being 7 inches diaiuut«r and the stroke 8 inches. The water 
for liming is taken from tbe river and pumped into liming tanks by four horizontal 
compound duublu-ram eugines, having 14-incb and 26-inch eylindem, driving a 
double-acting ram 18 iuclies in dlamet«r by 2 feet stroke. These pumpa h:ive a 
maximum lift of 36 feet. The lime is first treated in three wash mills 12 feet in 
diameter, the water for them being takeii by two B-incb ceutrifugal pumps from that 
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lifted by the main pumpiug engines. The G-incb centrifugal pumps and the wash 
mills, together with the iron crashing mills, are driven by compound Davy-Paxman 
engines, having two high-pressure cylinders 8 inches in'diameter, an<l low-pressure 
cylinders 12f inches in diameter, with an 18-iuch stroke. 

The sludge collected from the sludge-settling channels is raised and discharged 
into the ships by two three-cylinder invert<*d compound engines. Tbo high-pres- 
sure cylinders in this case are 18^ inches and the low-pressure cylinders 22 inches in 
diameter, with 22-inch pump rams, the stroke being 2 feet and the maximum lift 54 
feet. These engines have each a pumping capacity of 10 tons per minute. Two 
horizontal hydraulic pumping engines, and two accumulators are employed to sup- 
ply power for lifting tlie large penstocks. The engines supply 2^ cubic feet of water 
per minute at a pressure of 800 pounds per square iuch. Each engine has two hori 
zontal cylinders, high pressure, 9 inches in diameter, and the low pressure 12 inches. 
The tw^o accumulators have 10-inch rams with a stroke of 7 feet. These engines 
also supply power for raising the filth hoist, lime lift, and ash hoist, and control the 
telescopic sludge loading pipe. The ettluent passes in its transit to the pumps 
through three surface coudensers, each holding its own independent steam-driven 
duplex double-acting air pump. Each condenser has 162 tubes 8 feet long and 2 
inches diameter. They are connected by a pipe with the exhausts of all the engines 
in the precipitation engine bouse, and considering the lengths of the connecting 
pipe, give a fairly good vacuum. Steam is supplied to all these engines by two 30 
feet by 8 feet Lancashire boilers, working at a pressure of 100 pounds per square 
inch. These precipitation works were completed and brought into use on the 2d of 
June, 1892, the cost having been £262,377 5s. ($1,276,858;, to which must be added 
the cost of the engines and machinery, £55,256 78. 8d. ($268,905). An average of 
203 men are employed on these works. The area of land on which the works at 
Crossness are constructed comprises 37i acres. The sewage is treated at Crossness 
in the same manner as at Barking. 

Effra pumping station, — In consequence of repeated complaints of flooding, the 
board of works decided, in 1878, in order to form a relief to the southern low-level 
sewer when surcharged with storm water, to erect a pumping station at the Effra 
outlet, Vauxhall, and another at Falcon Creek, Battersea. The Effra pumping sta- 
tion was completed by about the middle, and the Falcon pumping station towards 
the end, of 1879. At the former, the storm water is raised and discharged into the 
Effra Creek at any state of the tide, the maximum lift being 17 feet. The pumping 
machinery consists of a 5-foot 8-inch fan turbine pump, having a vertical spindle 
driven by bevel and other wheels geared to the crank shaft of an old broad-gauge 
locomotive engine, obtained from the Great Western Railway Company. The 
delivery is 4,000 cubic feet per minute, and the steam pressure is 100 pounds per 
square inch. The diameter of the cylinders is 16 inches, and the stroke is 22 inches. 
The speed is 118 revolutions per minute. The diameter of the fan is 68 inches, the 
depth 15 inches, and the speed 134 revolutions per minute. 

Falcon pumping station. — At this station, similar arrangements are in force. The 
lift is only 11 feet, and the total delivery is 6,500 cubic feet per minute. The steam 
pressure is 100 pounds per square inch, and the number of revolutions per minute is 
123. The diameter of the cylinders is 16 inches and the stroke 24 inches; the diame- 
ter of the fan is 72 inches, the depth 16 inches, and the number of revolutions is 123 
per minute. 

Isle of Dogs pumping station, — In order to provide a permanent remedy for the 
occasional Hooding at the Isle of Dogs, it was decided in the autumn of 1885 to 
ac(iuire land near the river and to erect pumping machinery. The engines are high- 
pressure horizontal condensing in duplicate, with 27-inch cylinders and 3 feet stroke, 
making 28 revolutions per minute. Each engine actuates two single-acting lift 
pumps 40 inches in diameter, with 4 feet stroke. There are two Cornish boilers 22 
feet by 6 feet, working at a pressure of 60 pounds per square inch. Each pnmp is 
capable of lifting 1,600 cubic feet per minute, or together 3,200 cubic feet "f^<i.^ y^nxsccAx^^ 
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from a depth of 20 feet. These are used for storm water, and discharge into the 
river Thames. These works came into operation in 1888, and cost about £25,000 
($121,663). The following table shows the work perfonued at this station, which 
comes into operation when there is a combination of heavy rainfall with a high tide 
or other special circumstances : 



Year. 



1889 
1890 
1891 
1892 
1803 
1894 
1895 
1896 



Hoars of 
working 


Raiufall. 




Inches. 


1,091 


28.3 


226 


23 8 


292 


25 5 


101 


22.1 


233 


19.4 


241 


27.1 


64 


19.9 


38 


20.9 



This shows an average during the seven years of 321 hours, or thirteen days per 
annum. It will be observed that since tlLS northern low-level sewer has been dupli- 
cated (1894), the storm water pumped into the river is much less than before. 

King^a Scholari^ Pond pumping station, — Previously to 1890, many complaints were 
received from the local authorities and residents in the district of Westminster 
about frequent flooding of houses in the locality. This was due to the overcharging 
of the sewers, and in June, 1890, it was proposed that pumping machinery, consist- 
ing of centrifugal pumps actuated by gas engines, should be erected on the Ring's 
Scholars' Pond sewer at the point where it formerly discharged into the Thames. 
The building was erected, and two 100 1. H. P. Otto gas engines, working at 160 revo- 
lutions per minute, were supplied. Each engine drives a 24-inch centrifugal pump, 
running at 200 revolutions per minute, having 4-foot fans, with a lift of 15 feet, and 
discharging 44 tons per minute. The cost of this station was £5,662 ($27,554). 
From the 24th of July, when first started, to the 31st of December, 1894, the two 
engines and pumps worked for 66 hours 35 minutes. For the year 1895, they worked 
for a total period of 73^ hours, and during 1896, 73 hours 35 minutes— that is to say, 
when the tide would not permit the storm water to pass through the ordinary outlet 
inu> the river. This installation is well adapted for its purpose, and is preferable 
to steam machinery. 

Generally, the main drainage system as described was that in operation or con- 
templated when the Metropolitan Board of Works ceased to exist, and its duties 
were undertaken by the London County Council. This body came into office on 
March 21, 1889, when the late Sir Joseph Bazalgette retired from the office he had 
held so long and honorably. It may be of interest to note that the ratable value 
of the metropolis upon the establishment of the late board of works in 1855 was 
£11,283,665 ($54,911,956); in 1889, when the board became defunct, the ratable 
value was £31,033,786 ($155,124,042), and the population had correspondingly 
increased. The first officer appointed by the county council was the late Mr. 
J. Gordon, M. Inst. C.E., who entered upon his duties in July, 1889, but who died on 
the 9th of November following, deeply regretted by all who knew him. His suc- 
cessor was Mr. A. R. Binnie, member of council of the institution, who commenced 
his duties in February, 1890, Mr. Santo Crimp, M. Inst. C.E., commencing his duties 
as district engineer for the northern section of the metropolis at the same time. 
Mr. Crimp, on his retirement from the service of the council in 1893, was succeeded by 
Mr. J. £. Worth, M. Inst. C.E., and they have, together with Mr. Hart Bennett, had 
the honor of carrying on the work described in connection with the main drainage 
of London under the direction ot Mr. Binnie. 

Soon after Mr. Binnie's appointment, he was requested by the council to furnish 
further information upon the main drainage and sewage disposal of London. Sir 
Benjamin Baker, K. C. M. G., past president of the institution, was associated with 
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him, and their joint report snggeAted: (1) The construction of additional relief 
sewers in the metropolis for the further mitigation of the frequent flooding; (2) the 
enlargement of the main outfall sewers, in order to prevent the too frequent occur- 
rence of oYerflows of storm water and sewage into the river; and (3), if it should be 
found necessary after experience, the conveyance of the sewage or the efliueut to 
points lower down the river, where it would be diluted with larger volumes of river 
and sea water. 

The works proposed for the north side of the Thames were estimated to cost 
£920,000, while those for the south side were to cost £1,300,000. Certain of these 
works were recommended to be executed forthwith, as of pressing necessity. 

The most important of the works carried out by the council is, perhaps, that of 
preventing flooding in the east end of Loudon, notably in Limehonse, Poplar, and the 
Isle of Dogs. As originally constructed, what was known as the Isle of Dogs branch, 
which joined the northern low-level sewer near Bromley station, was 5 feet in diam- 
eter, with a gradient of 1 in 5,000. The inverts of the main sewer and of ttie branch 
were at. the same level, and upon the occurrence of heavy rainfall, when the low- 
level sewer became surcharged, the sewage backed up into the districts referred to 
through the branch. It was determined, therefore, to deal separately with that 
part of the district, for which jTurpose a new pumping station was erected at Abbey 
Mills. The low-level sewer was duplicated between that station and the Isle of Dogs 
branch, but at a lower level, so iis to give a free discharge to the sewer, which was 
then disconnected from the northern low level. The new sewer is 9 feet in diameter 
and about three- fourths of a mile in length, and it has proved effectual in preventing 
the flooding which was formerly so frequeut. Since it came into operation, not a 
single complaint has been receive^l. This work has also resulted in a large addition 
to the pumping power available at Abbey Mills, as the new pumping machinery at 
that station is capable of lifting 36,000,000 gallons per day to an average height of 
40 feet, so that not only are the districts referred to relieved, but more power is 
available for dealing with the sewage delivered at the Abbey Mills station by the 
northern low-level sower. The pumping machinery at the new station consists of a 
pair of triple-expansion Worthington engines. The high-pressure cylinders are 14^ 
inches, the intermediate 28^ inches, and the low-pressure 33 inches in diameter, with 
a stroke of 4 feet. The rams of the pumps are 3 feet in diameter, with a stroke of 
4 feet. These works cost in all about £77,000 ($374,721). Communication was also 
made with the northern low-level sewer, in order that the sewage could, in an emer- 
gency, be pumped at either station. 

The next work of importance carried out in accordance with the recommendations 
in the report referred to is the increase of the pumping capacity at Crossness, which 
works are now in hand, and are estimated to cost £76,000 ($369,854). Having 
regard to the rapid growth of population, the time can not be far distant when the 
larger works suggested in the report must bo undertaken. 

It is necessary to refer to the improvements made iu the works handed over to the 
county council as suggested by experience. 

In regard to the pumping machinery, much progress has been made since the date 
when the works were originally constructed, and steam is no^ employed at much 
higher pressure. The coal bill at the various stations was found to be very large — 
at least 50 per cent more than it should be with first-rate machinery and high- 
pressure steam. The pumps, moreover, at Abbey Mills, which were of the double- 
acting piston type, were worn out. As a result, the sewage could never be pumped 
down in the northern low-level sewer, which was surcharged as far up as Westmin- 
ster. The improvement of the machinery at this station was therefore undertaken 
at the earliest possible moment. All the old boilers were removed, and ten new 
Lancashire boilers, each 30 feet by 8 feet, seven working at a pressure of 100 pounds 
and three at a pressure of 150 pounds per square inch, were substituted, the boilers 
being provided with mechanical stokers and fuel economizers. After the new boil- 
ers were fixed, the compounding of the machinery wjis proceeded with. y>«^ ^■'^ss^>^'^ 
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weri' iiIno pruvicU'il, utid die miicliiiitiry at lli[s Htutiuu may be said tu fully uccurd 
with tliL' latexl prui'tic'ci. Tlio work wna narri&l ou witliout cangiug uuy iiiterrup- 
tioD ill tlie workof iiiimpin); thi- il ry-w eat be r t1 a vr, together wilb an much rninfall as 
the niacbineiy la work waa i;apable of. This work waa carried out rroni 1892 to 
1895, and has coet £21,000 ($102,197). The coat of pumpiiig the sewage before the 
alterations was betn*«eD IBe. and ITs. ($3.89 and ji4.14) per millloQ gallooa, wlitle 
BiibBequeotly it became only !l8. (*2.68J per luilliou gallonfl. IJut mom important 
than this, from the sanitary point iif view, it Diuy bo stated that the nin-tbetu luw- 
levcl sewer is now kept pumped duvrn, and that there is in eonseqiiiTDCe an enor- 
mous reservoir capacity available in this sewer and its brancbes for the reciiptiuu 
uf moderate raiufuUs, which hufiire the alterutioue i-aused freqoent overllows into 
tbe river. Sixty-eight men are nniployod iit this station, and the work is pi-rformod 
contluUDilsly. 

At CrDssiiOHB, tbe four rams on each pump, alreaily rcferreil \a, were reniored, new 
pump barrels, witli single plungers 9 feet In diameter, were itiibBtituted, and tbe com- 
pounding of tbe engines is now being pniuei'ded with on tbe same general [ines ita 
those at .\blicy Mills. Tbe osliniated c<i8t of tbie work is £76,000 ($369,85.1). The 
enbstitution of the large plunger has proved iiuit'C satisractory. 

At Deptroril, t^>o, tbe work urcompoiindiag is well In band, of which the new boil- 
ers, seat inga, economizers, etc., have cost £11,614 (lf^,520). Also, in order to deal 
with the storm water discharged into the low-level sewer at Battersea, the lute 
board built the two relief pumping stations, one at the Falcon Brook au<t tbe other 
over tbe Effra Creek, as described. As these stations have single pumps only, it wuh 
proposml tu dapUcAte thorn; but tbe space, particularly at the latter station, bi-ing 
BO limited it has been decided to build a new statioii at Ileatbwall, in Nine Elms 
Lane, this being approximately midway between the other two statimis. This sta- 
tion is fast approaching completion, aod will contain three horizontal Otto gas 
engines, each of 200 indicated horsepower, driving three belt-driven ceDtrifagnl 
38-in(.'li pumps. Tbe capacity of eaob pump will beGtitons per minute, with a lift of 
about 30 feet. Tbe Cost of the land, buildingn, etc., is about £16,500 ($80,297), and 
that of tbe machinery £3,238 {(25,491). Tbe mechanical work has been executed 
tinder the su(HTiiitendence at Mr. K.T. Atkinson. 

Tbe precipitating ebannels at Barking were dc.'<igDed for use on tbe intermittent 
systi^ni, and were provided with large telescopia weirH for tlie purpose of decanting 
the eMuetit water; but in practice it was found impossible to produce a satisfactory 
effluent by this means, as was indicated by the small amount of siudge produced, 
namely, 7,300 tons per week, being less than one-third of the iiiiantity known to be 
contained in London sewage. Moreuvar, crude sewage was fre<|nently discharged 
into the river during periods of heavy rainfall. The matter received the careful 
anil auiioiis cuoHideration of tbe ebief engineer, and as a result it wiis lietenuined 
to build weir walls arroas tbe farther ends of the precipitation obannels, to abandon 
the telescopic weirs, with tbe exception of those necessary for decanting the effluent 
for cleansing jiurposes. and to treat tbe sewage npon tbe continuous system. 'I'beso 
alterations were carried out in 1891 at & cost of £1,890 («9,198), iind tbe immediate 
result of tbe alteration in the mode of working was tu raise the production of 
sludge to 23,000 tons per week, while ia 1H95 the sludge sent to sea averaged 26,760 
tons per week, the increase in population and more perfect uii'thods of working 
acconnting fur the latter increase. It may be said that as a consequence of these 
imp rove men Is, since March, 1M92, no sewiige has passed direct into tbe river at the 
outfall works, for no matter what storms have occurred in London, all that baa 
come to Barking h^is tirst been treated and passed tbrougb tbe precipitation chan- 
nels. While the works were in progress, the ciperienre gained at Barking was 
brought to bear upon those at Crossness, tbe designs were altered, and tbe works as 
completed are npun tbe same general lines aa those at Barking. Tbe avera^'e weekly 
production of sludge at tbii station during 1895 was nbout 15,000 Ions per week. 

Among other improvements, either in progress or about to be carried out for the 
fartlier improvement of tbe main drainiige works, may be mentioned the provision 
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of large steel sludge tanks at Barking, situated at a safRcient elevation to permit 
of the sludge gravitating into the steamers; so that night and Sunday pumping of 
the sludge is not necessary, and the loading of the steamers is much facilitated. 
These tanks hold about three shiploads, or upward of 3,000 tons, and cost £11,220 
($54,602). Telescopic weirs were introduced, at a cost of £1,710 ($8,322), into the 
sludge-settling channels at Barking, to facilitate drawing off the liquor from the 
settled sludge, thus enabling the latter to be sent to Hca in a more concentrated form. 
A not unimportant improvement has been that of dealing with the liquor drawn off 
from the settled sludge, separately from the main body of sewage, into which it was 
formerly discharged. This liquor, amounting to 1,200,000 gallons per day at Bark- 
ing and 600,000 gallons at Crossness, which is approximately 1 per cent of the daily 
sewage flow, is treated with 20 grains of lime and 10 grains of proto-sulphate of iron 
per gallon, which quickly precipitates the suspended matters and deodorizes this 
black and filthy liquid. The jetty was also lengthened and widened in order to 
provide more berthing room for the steamers, and to permit of the lime, coal, and 
other stores being delivered alongside by steamer at all states of the tide. 

The drainage of North Woolwich is also about to be undertaken, at a cost of £67,000 
($326,056), the sewage from this part of the metropolis having hitherto passed direct 
into the Thamee. 

Experience has suggested certain other improvements at Barking, mainly in the 
shape of a liming station to be constructed upon the foreshore of the river along- 
side the jetty, which will obviate the necessity of conveying the lime to the 
present liming station, upward of one-half mile distant, and will also enable a 
more perfect solution of lime to be produced. The lime water will be conveyed 
from this new station to the main outfall sewers at a distance of about 500 feet 
above the new liming station, to which place it will be conveyed in a channel. 
Clarified sewage effluent will be used in the manufacture of this lime water, in place 
of the sewage which has been used hitherto. This liming station, with the neces- . 
sary adjuncts, will cost about £60,000 ($291,990). 

Other works of an important character are contemplated, including a new sewer 
from Hackney Wick to Abbey Mills for the purpose of relieving the river Lea from 
the too frequent overflows of storm water; also the erection at Chelsea of a storm- 
water pumping station with gas engines and pumps, like those provided at the 
Heath Wall and Kings Scholars Pond outlets. The cost of these works will be 
about £50,000 y?243,325). 

A small but not unimportant addition to the main drainage works at Barking 
may be mentioned, namely, the artificial filter, which is generally known as the 
coke-breeze filter, and was the outcome of certain experiments made on smaller 
filters in 1892. The experimental work in connection with these filters has been 
published and the results are generally known. The authors may, therefore, con- 
fine their remarks to a bare statement of fact that the filter composed of coke breeze 
gave the best results. As the works are situated near the Beckton gas works, where 
large quantities of breeze and cinders are produced, and as it was found that these 
materials could be obtained alongside the council's works at a cost of about Is. 6d. 
per ton, it was determined to make a filter of them with a superficial area of about 
1 acre. This filter was constructed for the main drainage committee by Mr. Crimp, 
in 1893, at a cost of about £2,000 ($97,330). It consists of 3 feet of what is known 
as pan breeze, or cinder, with a layer of gravel at the top 3 inches in thickness, 
intended to act as a weighting material. Advantage was taken of the experience 
gained in working the smaller filters, and .arrangements were made for the filter to 
be charged with eflluent from the precipitation channels; the effluent can then be 
kept in contact with the filter for any required length of time; the purified effluent 
then flows off by a channel into the Thames, and the filter is again charged. As is 
well known, the purification of the effluent is effected by means of organisms which 
establish themselves in the filter, and the amount of purification efiected depends 
upon the length of time the effluent is allowed to remain in contact with these organ- 
isms. In practice, it is found that a purification of about 78 vet c^ivit^^ \3ckfe^\^a»^'vi^ft^ 
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organic matters can be effected with a contact of about two hours. The filter is 
worke<l clay and night for six days of the week in periods of eight hours. In each 
period the filter is charged, the time occupied being about ono hour, the effluent 
remains in contact for two hours, while the remainder of the time is occuped in 
drawing ofi the filtrate. The volume dealt with per twenty-four hourr^, when the 
filter is in operation, is 1,000,000 gallons; and so far as present experience goes, 
the filter is apparently capable of continuing its function for a considerable period 
of time. This filter indicates that if it should ever become necessary to further 
purify the effluent generally, as now dischargt^d into the Thames, the object sought 
to bo attained might be accomplished by means of filters of the kind referred to. 

Sewage discharged at Barking Outfall, three-monthly periodic 1898-1895, 



Year. 



1893. 

Ffa^t three months 

Second three niontha 

Third three months 

Last three months 

The whole year 

1894. 

First three months 

Second three months 

Third three mouths 

Last three months 

The whole year 

1895. 

First three months 

Second three moutlis 

Thini three months 

Last three months 

The whole year 





Dry days. 


Average 

daily 
discharge. 




34 
65 
32 
30 


108,039,000 
106, 777, 000 






113,720.000 




102. 373. 000 








161 


107, 377, 000 






24 
33 
33 
27 


115.167.000 




112. 478 000 




120 .306 000 




99, 759, 000 






117 


112.045,000 






44 

53 
Ah 
40 


125. 160. 000 




128, 437, 000 
115 447 000 






98, 582, 000 



182 



116,990,000 



As to the dry- weather flow of sewage on the north side of the Thames, the authors 
have had some difficulty in determining what are and what are not " dry days." In 
order to obtain a fair standard of comparison, it was considered tha^ those days may 
be said to be dry on which there is no fall of rain either on the day itself or during 
the previous twenty-four hours. Adopting this standard, it is found that the num- 
ber of dry days in 1893, 1894, and 18^5 were, respectively, 161, 117, and 182. In the 
table preceding will be found the figures for these periods set out for the whole of 
the years in question, and also for each of the four quarters of the years. 

In investigating, however, the dry- weather flow of sewage, it is necessary to bear 
in mind that it varies considerably during the several days of the week, as will be 
seen from the following table : 

Average dry flow of seicage on different days of the week during the years 1893 j 1894, 1895, 



Day of the week^ 



Snnday.... 
Monday ... 
Tuewlay . . . 
"We«lnestlay 
Thursday.. 

Friday 

Saturday .. 



Total 



1893. 



Dry .Average daily 
days. I discharge. 



26 
24 
23 
18 
19 
27 
24 



161 



OallonM. 

96. 364, 000 
103, 414. 000 
110, 097. 000 
114,307,000 
110.387,000 
111,927.000 
108. .'i57, 000 



1894. 



Dry 
days. 



18 
18 
19 
13 
15 
18 
16 



Averagedaily 
discharge. 



117 



Dry 
days. 



Oallo $, 
O!l.O64.0OO 
lo7, 135. 000 
117,765,000 
110,305.000 
117, lO.^. 000 
llS.CiS.OOO 
114,945,000 



27 
31 
28 
24 
24 

2:j 

25 



1895. 



Averagedaily 
discbarge. 



182 



Gallons 
102, 565, 000 
116.918.000 
120. 078, 000 
125, 955, 000 
120.851,000 
121,331 000 
116,186,000 
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Experiments bearing on the question of the discharging capacity of sewers have 
been made upon the three main outfall sewers to Barking, which were designed in 
accordance with the formula: 

V = 53.64 i/H2F» 

and were calculated to discharge 33,800 cubic feet per minute, or a maximum with a 
chord subtended by an angle of 49^^ (about H full bore), 34,000 cubic feet per min- 
ute. As a fact, continuous automatic records, taken within all reasonable limits of 
accuracy upon the three 10-foot weirs at the outfall works, show that during periods 
of groat storms the discharge reaches 45,062 cubic feet per minute, the last occasion 
having been on the 18th of March, 1896. This is at least 29^ per cent more than 
the sowers were originally calculated to carry. These sewers can not become sur- 
charged, and therefore do not work under pressure. The ordinary dry- weather flow 
is 13,000 cubic feet per minute, and the maximum discharge during heavy falls of 
rain is, as stated, about 45,000 cubic feet per minute. 

It is difficult to appreciate the vastness of the work carried on in connection with 
the disposal of the sewage of the metropolis. A staff, consisting of 460 men on the 
north side of the Thames, 310 men on the south side, and 150 men on the sludge 
vessels, is engaged in this work of pumping and chemically treating and dealing 
with the sludge of the 75,000 million gallons of sewage produced in each year, which 
is transformed into a clear innocuous effluent flowing into the Thames. The sludge, 
oonsistiug of 2,169,000 tons per annum, is conveyed 50 miles down the river and 
deposited in the German Ocean, leaving no trace either in the sea or on shore. The 
work proceeds incessantly night and day, in order that the daily flow of 2^ million 
gallons of sewage may be disposed of without offense; and all who are familiar 
witii the lower reaches of the Thames will agree that the pollution of the river is 
thus practically prevented. 

TREATMENT AND DISPOSAL OF LONDON SEWAGE DURING 1896. 

[Extracts from report by the chief engineer, on the treatment of sewage at the Barking and Cross- 
ness outfall works, and the conroyance of sludge to sea, together with a return of the storm over- 
flows into the rivers Thames and Lee from the council s sewers, during the year 1896.] 

In reviewing the operations carried on at the two outfalls at Barking and Cross- 
ness during the year 1896, both as regards the actual work done and the cost thereof, 
a few prefatory remarks, similar to those given in the previous reports, become 
necessary. 

It will be remembered that the two outfalls north and south of the river Thames 
differ in one important particular. At Barking, the sewage is delivered through the 
three parallel outfall sewers by gravitation on to the site of the works, and is there 
treated without the necessity of any preliminary pumping; while at Crossness, on 
the other hand, the sewage which is received at the outfall station has to be pumped 
by the main engines; consequently, in reviewing the work of the two stations it 
becomes necessary, for the purpose of comparison, to exclude in the case of Crossness 
the cost of pumping and other expenses incidental to this operation. Another point 
which must be borne in mind is that the quantity of crude sewage dealt with at Bark- 
ing and Crossness stands in the relation of about 45^ at Barking to 30^ at Crossness, 
or in other words, 60.02 per cent of the total quantity of sewage received at the outfalls 
is treated at the former station and at the latter, only 39.98 per cent. Again, the 
quality of the sewage at the two outfalls U different, that at Barking being of a 
much heavier and stronger description than that at Crossness. 

The working of the fleet of six sludge steamers has also been taken out, and con- 
sidered not only with regard to the two outfalls, but also with respect to each vessel 
separately. 

I may say that during the past year none of the effluent water from the works 
was deodorized, as it was not found to be in'cessary. 

To arrive at an approximately correct idea of the cost of tb.'^ -^Vv^sX^ ^w>fi.>>N» 
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becomes necessary to take into account the capital expenditure which has been 
incurred, and the aounal payments on account of sinking fund, and interest iu each 
particular case. 

In dealing with the latter subject, I have placed myself in communication with the 
comptroller, and have arrived at figures which I hope will prove satisfactory to the 
committee. It should bo borne in mind, however, that the cost for interest, owing 
to the system on which loans are repaid, will be a continually decreasing sum as the 
principal is paid off. 

WORK DONE. 

During the year 75,654^ million gallons of crude sewage were received and treated, 
or an increase of 0.80 per cent on the quantity in 1895; and 2,178,000 tons of sludge, 
which were obtained with a moisture varying from 91.08 to 91.44 per cent, were sent 
to sea, or an increase of 0.41 per cent on the quantity obtained last year. In other 
words, one ton of sludge was extracted from every 32,204 gallons of crude sewage 
at Barking, and from every 39,148 gallons at Crossness. This is a decrease of one- 
half per cent at the former and an increase of 1.7 per cent at the latter, indicating 
that the sewage in the year 1896 was not so diluted at Barking and more diluted at 
Crossness than it was during the preceding year. The rainfall was 2.19 inches more 
in 1896 than in 1895. 

The absolutely dry solid matter sent to sea would be represented by 43.43 grains 
per gallon from Barking and 34.27 grains per gallon from Crossness. This at once 
shows that we have to deal with a different description of sewage on the two sides 
of the river, and a larger proportion of lime per gallon was used at Barking than 
at Crossness, in the proportion of 4.84 to 3.56 grains per gallon. The efflnent pro- 
duced at the two outfalls is said to contain solid matter in suspension of an average 
of 7.9 grains per gallon at Barking to 5.2 at Crossness, showing that the former is an 
increase of 2.6 per cent and the latter of 6.12 per cent on the figures of 1895. As 
each sludge ship carries, on an average, 1,000 tons, 2,178 double voyages, of say 100 
miles each, have been performed by the fleet. 

In all the above calculations, no account has been taken of the large quantities of 
sand and fine gravel which are brought down by the sewer and deposited in the pre- 
cipitation channels, and which on being removed by hand are run to 8poil at the two 
outfalls, and not sent to sea, although the cost is of course included iu all the work- 
ing expenses. 

COST. 

Passing now to the question of cost, I propose (1) to treat the whole operation 
from the largest and broadest point of view, in which is taken into account the 
capital expenditure on works, the annual working expenses, interest on borrowed 
money, and the repayment of capital, stating them for each of the two outfalls at 
Barking and Crossness and for the working of the sludge steamers, as well as for the 
total operations carried out as a whole. After this I propose (2) to analyze more in 
detail the actual working expenses in each case, setting aside in this instance the 
capital charges which will have been previously taken into account. 

(1) Total cost including capital charges. 

£ 8. d. 
At Barking the total capital expenditure on works 

amounts to 514,980 = $2, 506. 150 

The working expenses, including precipitation, experi- 
mental filtration, and the treatment of the sludge, 
together with the pumping retjnired to put it on board 

the ships, amount to 52, 135 4 6= 253,717 

The allowance on capital is composed of two items: 

On account of principal 10,110 0= 49,200 

For interest 13,460 0= 65,503 

Total 75,705 4 6=: 368,420 
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As 45,407^ million gallons were treated at Barking, the resulting cost has been at 

the rate of £1 13s. 4d. ($8.09) per million gallons, this being a slight increase on 

the previous year, which stood at £1 12s. 6id. ($7.90). 

£ 8. cL 
Turning now to Crossness we find that the total capital 

expenditure on works has been 333,059 = $1,620,832 

The working expenses of all kinds on precipitation and 
pnmping sludge into ships 21,138 7 7= 102,870 

The allowance for expenditure on capital account was — 

On account of principal 7,890 0= 38,397 

For interest 9,280 0= 45,161 

Total 38,308 7 7= 186,428 

giving a rate of £1 5m. 4d. ($6.15) on 30,247 million gallons treated at this station, a 
slight reduction on the previous year, which stood at £1 68. 7id. ($6.46). 

£ 8. d. 
Referring again to the sludge ships we find that the total 

capital expenditure has been 146,490 0= $712,894 

The cost of working 30,884 5= 150,1?97 

Repayment of principal , 6,600 0= 32,119 

Interestpaid ^ 4,170 0= 20,293 

Total 41,654 5= 202,709 

or at the rate of 4.59d. per ton on the 2,178,000 tons of Kludge sent to sea, which is 
at the average rate of 0.0459d. per ton per mile, or, as compared with the previous 
year, an increase of 0.0462d. per ton. Each trip has cost on an average of £19 2s. 
6d. ($93), or 3s. 9.9d. (93 cents) per mile, or about 0.65 per cent less than the previous 
year. 

From the above figures we arrive at the gross result that the work of the year 1896 
has been carried out, when working expenses and capital expeuditure are taken into 
account, for a sum of £155,667 12s. 6d. ($757,556), as compared with £154,945 4s. 2d. 
($754,041) in 1895, and £150,231 14s. 6d. ($731,103) in 1894, or a total average cost for 
precipitation, filtration, and conveyance to sea at the rate of £2 Is. 1.82d. ($10,013) 
per million gallons on the gross quantity of 75,654^ million gallons of sewage re- 
ceived and treated at the two outfalls, or at the rate of 16h. 3.08d. ($3.96) per ton 
for the 191,513 tons of solid matter removed from the sewage. ' 

This forms the first broa<l and general view of the question wlien all expenditure 
is taken into account, without attempting to analyze any of the more detailed opera- 
tions which I propose to examine under the head of "working expenses." 

(2) Working expenses. 

The operations in connection with the treatment of sewage divide themselves 
under the following heads: Precipitation, which includes the operations at the filth 
hoists, the treatment with chemicals, and the drawing ofi' of the eflluent water; 
sludge (land cost), the work done by flushers in clearing the precipitation channels, 
settling in the sludge store, pumping off the liquor, and pumping into the ships; 
sludge (sea cost), the conveyance of the sludge to sea by ships. 

At Barking, the precipitating of the solids from 45,407i million gallons cost £40,177 
18s. 11(1. ($195,526), or at the rate of 17s. 8.36d. ($421) per million gallons. At Cross- 
ness, on the other hand, the smaller quantity of 30,247 million gallons cost £16,040 
18s. 3d. ($78,063), or at the rate of 10s. 7.27d. ($2.58) per million gallons. This is to 
a considerable extent accounted for by the fact that at Barking 4.84 grains of lime 
per gallon were used, as compared with 3.56 grains at Crossness for precipitation. 

The land charges for the treatment at Barking of 1,410,000 tons of sludge were 
£11,730 lis. 8d. ($57,087), or at the rate of 2d. (4 cents) per ton, while the 768,000 
tons at Crossness cost £5,097 9s. 4d. ($24,807), or at the rate o^ V.'?><^. v^a ^^^^^^^ 
10482 10 
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per ton. The cost of conveying sludgo to sea was at the rate of 3.40d. (6.8 cents) 
per ton at Barking, and 3.40d. per ton at Crossness, or an average for the total 
quantity of sludge of 3.40d. (6.8) cents per ton per trip, or at the rate of .034d (0.06 
cents) per ton per mile, taking the average loading and unloading to extend over 
1(X) miles per trip. 

DISPOSAL OF REFUSE IN LONDON. 
[Extracta from reports of streets committee, printed in 1897.] 

The area of the city is equal to 1 square mile, containing close upon 50 miles of 
streets, courts, and alleys, the carriage and foot wa> s of which require the attention 
of the scavengers continuously, by night as well as by day. 

There are about 28,000 houses and holdings from which the dust and trade refuse 
is regularly removed, and when it is borne in mind that no less than 1,250,(XX) 
persons and about 100,(X)0 vehicles enter the city daily, the cost and difficulties of 
removing the refuse and cleansing the streets will be better appreciated. 

Four hundred and thirty-seven men and youths and 179 street orderly boys are 
engaged in the work, in addition to about 50 women sorters, who are paid respec- 
tlyely, according to service and ability, as follows: Boys to youths, age 13 to 16, 
6s. 6d. to lOs. ($1.58 to $2.43) ; youths to men, age 16 to 21, lOs. to 20s. ($2.43 to $4.87) ; 
men, age 21 and upward, 21b. to 28s. ($5.11 to $().81); women, 98. to 158. ($2.19 to 
$3.65). The commissioners have 96 horses and about 100 carts, vans, water wagons, 
and sweeping machines. 

The refuse removed from the city can be divided into two heads: House and trade 
refuse, and street sweepings and slop, including market refuse, but not diseased 
meat or poultry. The quantities removed during the year 1894 were, as under house 
and trade refuse, 41,626 tons; street sweepings and slop, 31,156 tons; total, 72,782 
tons; of this, 23,160 tons were burned in the destructors, leaving about 20 per cent, 
or 4,632 tons of clinker, etc., the subsequent removal of which costs about Is. (24 
cents) per ton. The remaindrr of the dust and trade refuse is sorted and sifted, 
and all marketable commodities, such as glass, paper, rags, etc., are eliminated, the 
ashes and breeze being eventually disposed of to brickmakers, and the street sweep- 
ings to farmers ; the total amount realized last year by the sale of the various articles 
was £2,680 ($13,042), thereby reducing the expense of sorting and sifting to about 
2s. (48 cents) per ton, the gross cost of obtaining this result in wages, getting rid 
of residue, etc., having been £5,332 ($25,948). 

The annual net cost of cleansing the streets and the removal and disposal of the 
dust and trade refuse from the city, as thus briefly referred to, is about £41,(XX) 
($199,527). 

It will be observed that to burn the whole of the city dust and trade refuse, about 
double the number of furnaces of similar capacity to those at present in use (which 
consume on an average about 8.6 tons per day of 24 hours) would be required, but 
if an addition is contemplated to the existing plant, it would bo expedient to pro- 
vide furnaces capable of destroying the street sweepings, etc., as well, so that noth- 
ing whatever of an offensive character should remain on the wharf premises a 
moment longer than is absolutely necessary. 

The number of the modern and improved furnaces that would be necessary to con- 
sume everything delivered at the wharf would, of course, be governed by the 
capacity of the destructor selected, and the respective capacities of the different 
types of furnaces vary considerably. 

The methods more or less generally adopted for dealing with refuse may be briefly 
described as (1) the sorting and sifting process; (2) the system of removal by barge 
or rail; (3) the process of cremation. 

Sorting and sifting. — The sorting and sifting process is too well known to need 

description; the system is condemned by some from a sanitary point of view, on the 

ground that all refuse should be destroyed, or got rid of before the products of 

patrefAction can poison the atmosphere, and that it should not be subjected to any 

foanipalation whatever after it has been collected by the scavengers. 
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The process, I think, can only be jiistifie<l here on the score that it finds employ- 
ment for a few women. 

The days of the "Golden Dustman" are of the past. Formerly, no doubt, for- 
tunes were amassed by persons who were lucky enough to secure contracts for the 
removal of house and trade refuse, at a period, too, wheu cousiderable sums were 
paid to local authorities for the privilege of collecting it. 

The brick fields with which London was surrounded created a constant demand 
for the cinder and ashes, and everything of a marketable nature \ta,% readily turned 
into money. Things are very difierent now. The rapid growth of the metropolis, 
the absorption of the brick fields, improved means of combustion in our homes, the 
adoption of gas stoves, the exigencies of modern sanitation, and the dopression in 
agriculture have combined to entirely revolutionize the business of a dust con- 
tractor, who now, instead of paying with eagerness for the privilege, requires a 
considerable sum from the authorities for removing the refuse. 

The barging system, — In order to obtain experience of the result of the barging 
system — and before considering the question of augmenting the cremators — the 
committee inspected the wharves of the vestries of Chelsea and St. Margaret and 
St. John, Westminister, where the barging system is in operation and where burn- 
ing is not resorted to. These vestries contract for the removal of their refuse, the 
Chelsea vestry paying 2s. 3d. (54.7 cents) per load (15 to 30 hundredweights per 
load) for the dust, and Is. 7^d. (39.5 cents) per cubic yard for the slop, and the vestry 
of St. Margaret and St. John paying 2s. 7d. (52.8 cents) per load for dust (18 hundred- 
weights per load), and Is. S^d. (41.5 cents) per cubic yard for slop. The contracts 
are for a year, and the contractors are reqaired always to have a barge alongside 
the wharf, into which the refuse is delivered direct from the collecting carts. 
Neither vestry appeared to have any official knowledge of what eventually becomes 
of the refuse, a point which the commission would scarcely care to leave in doubt, 
for if they adopted the system of barging thoy would probably require to reserve 
some sort of control in regard to the destination of the city refuse, in view of possi- 
ble complaints of it becoming a source of nuisance in another district. This control 
could only be efiectually secured by the commissioners carrying out the work them- 
selves, which would entail the acquisition of barges and a receiving depot on the 
river, as well as a wharf in the city from which to chute the refuse. Of course, Lett's 
Wharf could be utilized for the latter purpose, but the cost of cartage, etc., would 
be greatly enhanced by its distance from the city. There is no doubt that the barg- 
ing system has its advantages, provided it can be conducted without nuisance. 
Land could be reclaimed, or the system might be worked in connection with a farm 
which could be acquired for the purpose, and made protitable as a source of supply 
of provender for the commissioners' horses. A prolonged frost, however, would 
seriously interfere with this method of removal, and it must be remembered that in 
hot weather the continuous passage on the river of barge loads of refuse, etc., must 
to a more or less degree taint the surrounding atmosphere. 

The removal to country depots by railway. — The alternative to barging would be the 
removal of the refuse by rail, and this method is adopted by the vestry of St. Mary, 
Newington, who for the past sixteen years have sent their refuse and dust into the 
country to the two depots acquired by the parish at Meopham and Longfields in 
Kent. 

The storage capacity at the depots renders the vestry to a great extent independ- 
ent of market fluctuations, and assists tliem in maintaining the price of road sweep- 
ings and ashes and breeze for agricultural and brick-making purposes, respectively. 
The railway carriage is Is. 8d. (40.5 cents) per ton. From a return furnished by 
Mr. Dunham, the vestry clerk, it appears that during the years 1879, 1880, 1881, and 
1882, 168,019 tons were sent to the depots, and the amount realized, over and above 
the cost of railway carriage, was £2,665 19s. Id. (.f 12,974), which went toward 
reducing the cost of collection. Since then, owing to depression in the brick trade 
and agriculture, results have not been ho favorable, althovJivcJxWv^^ ^sassL \:i»\»\i^ ^-^Sv^ 
to be unsatisfactory. 
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lu the eleven yearn from 1883 tu 1894, the cost of getting rid of a ton of reAise, 
inoludiug railway carriage, after delivery on the truckn, has varied from 4|d. to Is. 8d. 
(9.6 cents to 40.5 cents), the average for the sixteen years being on]y K^d. (21.2 
cents) a ton. The net cost per ton, including railway carriage^ for the past five 
years was as under: 1890, ls.8d. (40.5 cents); 1891, Ud. (22.2 cents); 1892, lid. (22.2 
cents); 1893, Is. T^d. (39.5 cents); 1894, Is. 7d. (38.5 cents). 

The vestry entered into a contract with the vestry of St. George the Martyr to 
receive the dust and refuse from that parish for the sum of £2,750 ($13,383) a year. 
This arrangement appears to have resulted in a profit, which is shown in the reduced 
cost to the vestry in getting rid of their own refuse in 1891 and 1892. Since 1887, 
they have given the Wandsworth board a shoot for the house dust collected from 
the parish of Clapham, the board loading the dust on rail, and paying the railway 
company their charges for carriage, and the vestry 9d. (18.2 cents) per ton, to cover the 
cost of unloading and shoot. The advantage or otherwise of this method of removal 
depends chiefly upon the proximity of a suitable railway siding. 

Cremah'on f>/re/tf8e.— The committee then directed their attention to the proc«88 
of cremation, and the following particulars of destructors were abstracted and 
furnished to each mem Iter: Manlove, Alliott &, Co.'s destructor, fitted with Boulnois 
& Brodie's patent improvements for charging cells, etc., Liverpool ; Livet's patent 
dust destructor, Halifax; the Beaman &, Deas destructor, Warrington; the 
Engle garbage cremator, New York ; Warner's '' Perfectus" destructor, Hornsey; the 
Horsfall refuse furnace, Oldham; the Whiley patent mechanical refuse destructor, 
Manchester; the Desideratum refuse destructor, Liverpool; Hanson's patent retort 
utilizer of town refuse, Wakefield. 

In London and its environs, where cremation is resorted to, destructors of the 
Fryer type (similar to that at Lett's wharf) appear to be almost in general use, viz, 
at Battersea, Hampstead, Whitechapel, Woolwich, and Ealing; at Hornsey the 
Warner "Perfectus'' destructor has been adopted. 
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The following statement shows the estimated annual cost of dealing with the 
whole of tho city dust and street sweepings (say, 72,000 tons) by the various types 
of destructors and by the other methods of disposing of refuse : 



Sorting and sifting 

Barging system 

Removal by rail 

Do 

Cremation : h 

Beaman & Deas 

Fryer's (with patent 
cDarging apparatus). 

Fryer 8 c 

Horsfall's 

Hanson's utilizer 

Livet 



Lett*s wharf (41,(126 loads of dust, 

etc.). 

Estimate 

St Mary, Newington (price for 1894) 
St. Mary, Newington (average for 

16 years). 

Warrington 

Liverpool *. 

Lett's wharf 

Oldham 

Wakefield 

MoDck street, Weetminster 



Per ton. 



a. 

2 



d. Cents. 
=48.6 



2 6 =60.8 

1 7 r^38.5 

10J = 21.2 



Annual cost. 



a £4, 162 = $20. 254 



7i 



111= 



15.2 
19.7 

41.5 
29.3 
29.3 
36.4 



9.000 
5,700 
3, 150 



2,250: 
2,925: 

6.150: 

4,350 
4,350: 
a3,120: 



43,799 
27.739 
15,329 



10,950 
14,236 

29.929 
21,369 
21.369 
15,183 



a There would be, in addition, the cost of getting rid of upward of 30,000 tons of street sweepings 
and slop. 

6 Exclusive of interest on capital and repairs, and without crediting the value of the steam i>ower. 

e The Lett's wharf destructors were erected 12 years ago. Messrs. Mangrove Sc Co. claim that their 
modem furnaces are of double the capacity of the old ones. 



MANCHESTER. 

Consul Orinnell sends from Manchester, nnder date of July 22, 1898, 
the following report on the disposal of garbage in that city, prepared 
by the chief of the cleansing department: 

The duties of cleansing the city of Manchester devolve upon the cleansing commit- 
tee of the city council, and embrace the collection of all refuse from ash pits, closets 
and domestic residences, from the city abattoirs, public and private slaughterhouses, 
markets, warehouses and offices (except trade refuse), and also the cleansing of 
streets, courts, and passages within the city. When the refuse is collected, it is 
taken in carts and vehicles which belong to the cleansing committee to one of the 
several depots within the city, or if the material in considered useless in character 
and inoffensive in nature it is taken directly and deposited onto tips (vacant land) 
which are situated on the outskirts of the city. Street sweepings are generully taken 
direct to the tip, but during the last few years, a considerable quantity of dry street 
sweepings have been used as an absorbent for liquid feces from works or mills where 
pail closets are used. The contents of tlie pails have been taken to the depot where 
the street sweepings have been accumulated and the two have been mixed 
together, and useful manure has been the result. There is a demand for manure of 
this class by farmers on the outskirts of Manchester, but the bulk of street sweep- 
ings is taken directly and deposited onto tips. The domestic refuse, refuse from 
pail closets, and night soil from old-fashioned middens and privies are taken to the 
tips and there disposed of in a variety of ways. 



STREET SWEEPINGS. 

The streets of Manchest'Cr are cleansed in the following order, viz : First-class 
streets are swept daily, second-class streets every other day, and third-class streets 
once a week. All streets within the city are cleansed at least once a week. One- 
horse sweeping; machines are used for sweepijig the refuse to the sides of the streets 
and there men 'are employed to sweep the refuse into heaps and lill it into carts, 
which follow the street-sweeping machines after an interval of about an hour. The 
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cleaDBiiig committee have 31 of these mtMshines within the city, and each machine is 
capable of performing the work of 16 men. The cost of collection and removal or dis- 
posal will be foond in the book of Particulars of Expenditure and Statement of Work 
Done by the Cleansing Department for the year ending March 31, 1897, sent herewith, 
pages 34 and 36.' 

The streets of Manchester are paved principally with granite setts, a very little 
portion with macadam, and a few streets only with wood. About 100 boys, whom 
we name orderly boys, are employed to pick up the horse droppings from the streets 
and deposit these droppings into bins, which are laid into the street and flush with 
the pavement. These bins are emptied periodically during the day. 

The street sweepings are dealt with as has been ])revion8ly explained. Some of 
the sweepings are mixed with fecal matter and sent to farmers as manure, but a 
large portion is deposited in tips. So soon as the tips referred to are filled up, the 
whole of these sweepings ean be advantageously disposed of upon the committee's 
own estates and to farmers in the suburbs of Manchester. 

CLOSKT CONTKNTis FROM PAIL CLOSETS, OLD-KASHIONKD MIDDEN AND PRIVY CLOSETS, 

BTC. 

There are in Manchester 22,990 old-fashioned privies and 76,913 pail closets. There 
are only 29^981 water-closets, although there are 105,728 dwelling houses, exclusive 
of offices, warehouses, and other buildings, where water-closets are used. Manches- 
ter is essentially o pail-closet city. Some twenty years ago, all the closets within the 
city were converted from privy or old-fashioned closets into pail closets, and the 
22,990 privies which now exist were taken over when the city was enlarged some few 
years ago, an understanding then being arrived at, before the amalgamation with 
the outtownships, that these closets should not be altered for a number of years. 
Since the conversion of the closets referred to into pail closets, the water supply of 
the city has been very largely augmented, the city council having purchased a water 
supply at lliirlmere, in Cumberland. They now have no fears of the water supply ever 
failing. They have also, within the last few years, laid down an extensive and costly 
system of sewers. Since these two projects were completed, the council have decided 
that, in future whenever closets require repairing or altering, or when new property 
is built, water-closets shall be provided, so that in course of time the pail closets of 
Manchester will be substituted by water-closets. The pnil closet consists of a gal- 
vanized steel receptacle for the reception of fecal matter (urine and liquid faeces) 
and a wooden box for dry domestic refuse. The pails and the contents of the boxes 
arc collected weekly^ biweekly, or as m^cessity demands — always once a week. They 
are collected in vans, which are specially constructed. Each van is capable of hold- 
ing 24 pails and the domestic refuse from the ash boxes connected with 24 houses. 
The refuse from the pail closets on the northeaHterly side of the city is taken to the 
cleaDsing committee's Holt Town works, there to be utilized and disposed of. These 
works are erected in the northeasterly portion of the city and cost about £150,000 
($729,975). On arrival at this depot, the domestic refuse is emptied into a hopper 
and passes through a screen, the rough material falling by gravitation into a posi- 
tion where it may be utilized as fuel for the production of steam, which is used for 
driviug the machinery necessary at these works. The finer ashes, which pass 
through the riddle, are useless, and have to be carted and deposited on tips. The 
rough material occasionally has to be supplemented with a little coal, but, generally 
speaking, very little coal is used. The boilers are ordinary Lancashire Gallowny 
boilers, and they serve the double purpose of destroying the material and producing 
steam. The resultant clinker from these destructor boilers is ground, and aft>er being 
mixed with a little lime, makes a good mortar. The concrete mortar is of very good 
quality. It sets as hard as bricks, and is readily sold at 4 shillings (97 cents) per ton 



^ Transmitted to Department of Agriculture. 
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in the depot, and is a source of profit. Dnring the past neason, as will bo seen from 
the statement of expenditure previously referred to, we made nearly 20,000 tons of 
this mortar. The contents of the pail closets are emptied into chutes and pass 
through hexagonal rotary riddles, the object of screi^ning it being to separate any 
coarse material which may have accidentally got into the pails. The li(iuid fteces 
which pass through the riddle is collected into the cisterns and thence passed into 
steam-jacketed cylinders, where a small proportion of snlphnric acid is added to fix 
the ammonia as it is generated. Inside the steam-jacketed cylinders there are beat- 
ers which revolve and assist the evaporating process. The fames which are created 
are drawn off and passed through a cremator furnace and destroyed. The result of 
this drying process is a dry poudrette, and a ready sale is fonnd for this article at 
£2. 12s. ($12.65) per ton at the works, or £3 ($14,00) per ton delivered at certain rail- 
way stations. The committee produce about 8,(X)0 tons of this mannre annually. 

As regards similar refuse, viz, pail centente and also the refuse from ]>rivies, old- 
fashioned ash pits, etc., from the southwesterly portion of the city, this is taken to 
the committee's depot at Water street, an<l there a portion of the ashes is destroyed 
in destructor furnaces, of which the committee possess a variety of both old and 
new designs. 

The clinker which results is ground into mortar, as at Holt Town, and readily dis- 
posed of. The fecal matter from the pails at this depot is not dried, but simply 
mixed with a proportion of fine ash, and sent away to farmers and others in the 
country in the committee's own boats or railway trucks. 

GARBAGE. 

With reference to this material, the whole of the markets within the city belong 
to the corporation, and the cleansing committee who undertake the removal of gar- 
bage from the markets are paid £3,(XX) ($14,600) per annum for this service, which 
includes the sweeping of the markets and the collection and disposal of the garbage. 

During the past year, over 7,(X)0 tons of this garbage was collected from the mar- 
kets. It consists of waste vegetables, fhiit, etc., and is collected in open carts 
throughout the whole day and night. Sometimes, it averages 50 tons per day dur- 
ing the busy season, and it is very essential that it should be expeditiously sent out 
of town, otherwise the pungent smell which it give« off would become offensive. 
It is generally taken directly to the depot and deposited in a boat, and as soon as 
tiie boat is loaded it is dispatched to the committee's own estate, which is situated 
about 9 miles out of the city on the banks of the Manchester ship canal. On 
arrival at the committee's estate this garbage is stacked and allowed to decompose, 
after which it is used upon the land as manure. Occasionally, farmers will take a few 
loads, for which they are not charged; but if this refuse is deposited near a village, 
complaints are generally heard with reference to the smell which emanates, and 
therefore it is becoming the custom to send the whole of this garbage to the com- 
• mittee's own estate. Before the purchase of this estate, this material was mixed with 
night soil and sold or given to farmers. 

ANIMAL ANI> FISU REFUSE FROM PUBLIC AND PRIVATE MARKETS AND ABATTOIRS, 

PRIVATE SLAUGHTERHOUSES, ETC. 

The slaughterhouse refuse from the city abattoirs and also from private slaughter- 
houses and the fish o£fal from the fish markets are collected by the cleansing com- 
mittee's carts daily, and the bulk of it taken to Holt Town works, where the material 
is passed into the steam-jacketed cylindrical driers previously mentioned and there 
dried and afterwards mixed with the dry poudrette. This material is very rich 
in manurial constituents and considerably enhances the value of the bulk of the 
manure. Dead animals which are found in the city are treated in the same manner 
as the market and abattoir refuse. Any dea<l horses or cattle which the committee 
may have from their own depots or estates are treated in the same manner, bein(^ 
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sent to the depot, and there the carcasses are utilized for luauure. Occasionally, 
and almost oxclasively until lately, all animal matter and Ush refuse was boiled and 
the fat was taken therefrom and made into soap, candles, and lubricating oil, and 
the animal oil which the committee now use is obtained in this manner. 

MISCELLANEOUS. 

In the domestic refuse, a miscellaneous description of thin<^8, such as tin cans, bot- 
tles, old boots and shoes, broken glass, crockery, etc., is found. These are useless 
and valueless and are carted to the committee's tips and there buried. The paper 
and sweepings from offices and warehouses are collected in bell dust carts every morn- 
ing, and are burned in the destructors along with other domestic refuse. Paper is 
now so largely composed of gypsum and other incombustible matter that it has 
very little heating properties, and retards, rather than assists, combustion; but 
destruction by fire is with us the most economical method of disposing of it. 

GENERAL REMARKS. 

Some years ago, the difflcalties of finding proper outlets for night soil, street sweep- 
ings, market garbage, domestic refuse, etc., from the city were yearly increasing, 
and it became incumbent upon the committee to find other means of disposing of 
their refuse than by tipping upon the nearest vacant land. As a result of the com- 
mittee's investigations, they purchased a piece of land which consisted of 1,100 acres 
of raw peat moss, viz, Carrington Moss, which is situated about 9 miles from Man- 
chester. This estate required cultivating, and offered a reception ground for a vast 
quantity of the very refuse which the committee found so much difficulty in getting 
rid of. Siuce the acquisition of this estate, the committee have regularly sent refuse 
there at the rate of over 1,000 tons per week, thus not only finding an economical 
outlet for the material which they had to dispose of, but at the same time reclaiming 
a large area of waste ground and turning it into magnificent agricultaral land, which 
has been yielding from the year of its reclamation immense and profitable crops of 
all kinds of vegetables and provender. As this estate is now all reclaimed and will 
not require so much night soil and refuse for farming operations, the committee, 
within the last few years, have purchased an adjacent estate of similar peat moss, 
viz, the Chat Moss estate, which consists of 2,600 acres of land, and it is their inten- 
tion to develop this estate in a similar manner to that of Carrington. They are now 
in possession of two estates, which will for all time relieve them of any further 
anxiety as to the disposal of the rough refuse from this city. These two estates 
tvill take the whole of the refuse of Manchester, should it be found necessary. 

R. D. Calllson, 
Indoor and Estates Superintendent^ Cleansing Department^ 

Town Hall, Manchester, 

SUPPLEMENTARY. 

Tteports from officials of the boroughs of Oldham, Holton, Stockport, 
and Darweii were transmitted by Consul Grinnell, of Manchester, 
under date of July 12, and from Burnley, under date of November 4, 
1898. These reports follow : 

OLDHAM. 

The population of the borough is 148,288. 

GARBACiE. 

The garbage, which includes fish offal and vegetable matter f^om the shops and 
markets, is collected in a 6oat cart, taken to the corporation destructor and burned. 
It is collected by the corporation. 
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Ash-pit refuse includes ashes, tin cans, broken glass and crockery, floor sweepings, 
etc., and is collected from the ash pits and ash cans. A portion of the ashes collected 
is dealt with at the destrnctor works, and the remainder tipped to fill up the valleys 
in the out districts. The cost of the collection and disposal of ash-pit refuse, exclud- 
ing the destructor works, is £5,000 ($24,333) per annum. 

HOUSEHOLD WASTE WATEKS, ETC. 

Household waste waters from the kitchen, laundry, and chambers are discharged 
into the public sewers, with which all the houses in the borough are directly or 
indirectly connected. 

Respecting the removal of exorementitious matter in Oldham, f^om one- tenth of 
the habitations it is water carried; ftrom the remaining nine-tenths it is collected 
and disposed of by the corporation, as follows: The excrement is collected Irom the 
sanitary pans of houses, mills, and workshops by means of tank carte, and thence 
carried to one of the corporation depots, one of which is situated at Bower Clough 
and the other at Higginshaw (two extreme ends of the borough). The depot at 
Bower Clough is connected with the oanal, and the depot at Higginshaw with the 
railway. The collection taken to Bower Clough is put into large tanks and mixed 
with shoddy dirt. It is loaded into boats on the canal and sold to farmers in the 
country for fertilizing purposes. The shoddy dirt which is mixed with the excre- 
ment is cotton dirt that is left after the cotton has been willowed at the mills. It 
is quite dry and granular. The collection taken to Higginshaw is mixed with 
shoddy dirt, loaded into railway wagons, and sold to farmers. The object of mixing 
the shoddy dirt with the excrement is to absorb all the moisture, und thus make it 
salable and carriageable, and fit to spread on the land. There are no ashes in the 
excrement collected. 

During the last two years the corporation have encouraged the adoption of the 
water carriage system. We have now 1,562 water-closets, 872 waste-water closets, 
and 206 trough closets in the borough. 

WATER-CARRIED SEWAGE. 

The combined sewer system is in use and the sewage reaches the sewage works 
by natural gravitation through the sewers. The sewage works, etc., are the prop- 
erty of the corporation and are carried on at their expense and under their control. 
The sewage, on arrival at the works, is treated with a solution of lime and copperas, 
the coarser particles, such as paper, sticks, etc., being intercepted by a screen. The 
treated sewage then flows through the settling tanks at a very slow rate, the solid 
particles settling to the bottom of the tank and the clear fluid flowing over the 
lower edge of the tank into the effluent channel. The sludge from the bottom of 
the tank flows into a channel, from which it is forced by means of compressed air 
into the sludge presses. The fluid forced out of the presses returns into the sewage 
and is re-treated. Tbe compressed sludge or cake is purchased by the surrounding 
farmers for applying to grass laud, and is also being used to fill up a valley in the 
neighborhood of the works. The tank eflluent is run into bacteria beds or filters. 
The filter or bed consists of screened ashes to the average depth of 2 feet 3 inches, 
with a chaunel on the surface for conveying tho tank effluent into tbe filter bed, and 
a field or pipe drain on the floor of the filter to convey the filtered sewage to the 
outlet. The filters are in turn filled with the tank effluent, and when full are allowed 
to rest for a period varying from two hours upward. The fluid is then allowed to 
flow out of the beds, and they are allowed to rest some hours. As a rule, when work- 
ing properly, the beds are filled twice in the twenty-four hours. 

An analysis of tbe sewage — tank effluent and the effluents from the various filter 
beds— is conducted each day except Saturday and Sunday. The tests applied are: 
(a) The amount of oxygen couKuined in four hours in the various samples; (ft) the 
amount of ammonia; (c) the amount of albuminoid ammonia, and (d) occasionally 
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the ainouut of nitrites in the filter effluents. Specimens of the filter and tank efflu- 
ents are also incubated for a period of five days to test the liability to decomposition. 
Some of the filter beds have been in use about six months and are doing their 
work most satisfactorily. Others have been in use only a short time and have not 
yet reached their fall workiug power of purification. The area of the settling 
tanks is li acres. The area of the filter beds is 3 acres 948 square yards. The cost 
of the construction of works, plant, settling tanks, presses, and machinery was 
£29,312 ($142,647). The cost of land for sewage treatmont and construction of bac; 
teria filter was £55,300 ($269,117). One shilling per load is obtained for the sludge 
cake sold to farmers. As the works are not yet dealing with the whole of the sew- 
age of the borough, the cost of working the plant can not be given. 

VOLUME OF SEWAGE TREATED. 

The average volume of sewage at present treated is about 1,500,000 gallons per 24 
hours. When the whole of the borough is coupled up, there will be a dry- weather 
volume of 5,250,000 gallons per 24 hours. The works are, however, designed to treat 
a much greater amount than this, allowance having been made for the future growth 
of the borough. 

STREET SWEEPINGS. 

The total mileage of streets within the municipal area of Oldham is 81 miles. All 
of the streets are paved with granite or local grit setts, grouted with pitch. The 
footpaths are paved with fiags 3 inches thick, from the stone quarries in the county. 
The main thoroughfares are swept with machine brushes every night, and gangs of 
day orderlies are kept at work, swi^eping and picking up, during the daytime. The 
whole of the street sweepings is collected in open carts and deposited at the tips. 
No special use is made of the Hweopings, nor do we make them into a marketable 
manure. The total cost of the collection, removal^ and disposal of street sweepings 
is £4,130 ($20,099) per annum. The whole of the work under this head is done by 
the corporation. 

FACTORY AND MARKET WASTES. 

There are no manufacturing establishments in this borough furnishing waste prod- 
acts of agricultural or sanitary interest. The garbage from th(3 markets and shops, 
also the fish oiTal, are collected in carts, taken to the destructor, and burned. The 
butchers' offal is collected from the slaughterhouses and disposed of in the same 
manner as human excreta. 

Dead animals are conveyed to the destructor and burned. There \h no cost, 
neither is there any profit, to the coriioration under this head. 

Description of destructor. — The destructor, which contains 10 cells, was built by 
the Horsfall Syndicate, Limited, of Leeds. Six cells were erected in 1891, in one 
series, and 4 in 1895, in another, the whole having steam blast. The waste heat from 
the 6 furnaces is passed through a Lancashire steam boiler 30 feet long and K feet in 
diameter, raising steam at a pressure of 120 to 140 pounds, which is used for sup])le- 
menting the power at the corporation electric lighting station for mortar grinding 
and for driving machinery at the corporation workshops. It was found that there 
was sufficient heat for another boiler, which has rtcently been put down. This 
boiler is now supplying steam to the electric lighting station at 120 x)ounds pressure 
from the 4 cells only, in addition to the steam supplied from the 6 cells named. The 
heat is supplied entirely from the refuse collected, the temperature in the main fines 
being from 1,800^ to 2;000^ F. The said refuse consists of wet ashes from exposed 
ash pits and ash cans, fish ofifal, and market garbage. The furnaces work regularly 
the whole twenty-four hours to our entire satisfaction. The chimney is 120 feet 
high. The works are situated iu the center of the town and in close proximity to 
houses. There is no nuisance whatever. The cost of repairs to the furnaces is 
approximately £90 ($438) per annum. The stokera work in shifts of eight hours 
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each for the whole twenty-foar hoars, and are paid at the rate of 308. ($7.30) per week. 

The average oonaumption last year was 8 tons 2 haudredweight per cell per day of 

twenty-four hoars. The cost of baming, after deducting receipts for mortar, is 

Is. IJd. (26.8 cents) per ton (laborer only 9fd. — 19.7 cents— per ton). A portion of the 

clinker is ground up for mortar and sold at 5s. ($1.22) per ton, for which we have 

a good demand. The remainder of the clinker is carted to valleys and on waste 

land. The annual cost of working and maintaining tbe destructor is about £1,300 

($6,326.45). 

Bep&rt of night soil and ashes departments^ 1897, 

Sanitary i>ans in the borough 23,885 

Iron tanks, cesspools, etc., in the borough 42 

Water-closets in the borough 1, 536 

Waste- water closets in the borough 793 

Trough closets in the borough 206 

Ash pits in the borough 10, 443 

Places with ash cans, etc., in tbe borough 1, 455 

Houses represented 31, 483 

Mills, workshops, etc., represented 537 

Churches, schools, etc., represented 193 

NIGHT SOIL DEPARTMENT. 

Sanitary pans emptied during the night 1,252,280 

Cesspools emptied daring the night 115 

Slaughterhouses from which butchers' offal has been removed during the 

night 4,790 

Fish shops, etc., from which fish offal has been removed during the day.. 13, 719 

Loads of excreta collected 13, 436 

Loads of butchers' offal collected 662 

Loads of fish offal collected 681 

Loads of shoddy dirt collected 5, 871 

Tons of manure sent out from Higginshaw 15, 833 

Tons of manure sent out from Bower Clough 7, 128 

Total tons sent out 22,961 

A8HES DEPARTMENT. 

Ash pits emptied during the day 58, 052 

Other places collected during the day , 69, 887 

Loads of ashes taken to destructor 16, 212 

Loads of ashes taken to corporation tips 13, 246 

Loads of ashes taken elsewhere 6,936 

Loads of clinkers removed 5, 232 

Total loads removed 41, 626 

DE8TRUCTOK. 

Quantity of ashes, fish offal, and garbage consumed at the ftons.. 18,699 
destructor. \ cwt .. 7 

8 
2 

Quantity of mortar sold tons. . 1, 156 



Average per furnace per day of 24 hours \ '^^ ' ' 

I cwt .. 2 



BOLTON. 

The population numbers about 120,000. 

All tbe scavenging and sewage operations of Bolton are carried on by workmen 
employed by the mayor and council. There are no contractors. When the colleo- 
tion has been carted into our depots, it is roughly divided into manorial and nonma- 



158 



SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 



narial x>ortioii8. The mauurial portion (excreta, animal offal, vegetable, etc., gar- 
bage, street sweepings, and filthy ashes) we grind together in mills, with the result 
of transforming an unsightly mess into apparently rather soft mud, which soon 
drains itself clear of superflnons liquid, thereby becoming a portable ground manure, 
in appearance resembling a dark garden earth and with little or no smell. The super- 
fluous liquid from this ground manure flows to our sewage works, of which more 
anon. The value of Bolton ground manure as gauged by Lancashire farmers is best 
answered by the fact that at the present time, there is very little town manure in 
stock at any of our scavenging depots. 

The nonmanurial portion (dry ashes, cinders, glass, and pottery, worn-out house- 
hold furnishings, miscellaneous litter, such as paper, straw, etc.) we incinerate in 
special furnaces, getting in the process power enough to run ten grinding mills nnd 
work a railway wagon-shunting capstan, etc., besides getting a specially excellent 
clinker for mortar making, while as for the residuum (tins, stones, dust, etc.), all has 
been cleaned by the incineration, and therefore can be used to level up any hollow 
places without creating in the neighborhood the slightest nuisance. 

Up to the present, we have not sold any specialty collected. We pass annually 
through our destructors thousands of tins which have been made and used for the 
canning of all kinds of food, but for which we have been unable to find a market, 
while as for any unbroken bottles which we may collect, the scavenging and sewage 
committee do not approve of their further circulation, and therefore ground manure 
and ground mortar are our only salable products. And now to summarize the 
weight of our collection and the costs incurred for collecting and disposing of it. 

WEIGHT. 

In the year 1897, we collected 51,451^ tons of refuse from the closets and house- 
hold tiros, at a cost of £6,319 9d. ($30,752) ; 9,984i tons of refuse from the streets nnd 
markets, at a cost of £4,705 ISs. 5d. ($22,901); 1,281 tons of refuse from the public 
and private abattoirs, at a cost of £ 170 2d. ($827) ; 1,273^ tons of refuse from the 
dust and litter bins from lock up shops, at a cost of £162 13s. 2d. ($792). Total col- 
lection, 63,990^ tons, at a total cost of £11,357 128. 6d. ($55,262). 

DISPOSAL. 

Sold to farmers, 18,656 tons; chiefly incombustible refuse, such as street detritus, 
tipped away, 6,718 tons ; incinerated in our destructors, 33,963i tons ; surplus liquid 
drained out of the depots into our sewage works, 4,652f tons ; total, 63,99<H tons. 

UTILIZATION. 



Incinerated . 
Mortar iua<le 
Manure sold. 



Expenditure 



Destructor oliukerH were uaed in mortar making, £. «. 

which soldfor 3,275 5 

Manure sold for 799 3 



Tons. 



Cost. 



En^rliBh money. 



33, 963J 

12,979 

18,656 



5 = f]5,939 
4= 3,889 



Net loss on the disposal 

Net cost of the collection 

Net cost of scavenging Bolton in 1897 



Unit4Ml States 
money. 



£. 


s. 


d. 


1,239 


4 


8 


1,915 


5 


3 


1.336 


3 


3 



4,490 13 2 



4,074 8 9 



416 4 5 
11,357 12 6 
11,773 16 11 



$6,031 
9.321 
6.5t>2 



21,854 



19,828 



2.026 
65,272 
67,297 



The foregoing costs include all the wages paid, liorses* provender eaten, deprecia- 
tion of value of horses and vehicles (12 per cent per annum), tools required, lime 
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and water used in mortar making; in short, all costs except such "capital account'' 
charges as the interest dne upon the value of our depots, sites, buildings, and 
machinery. 

MKTHOD OF TREATMENT AT SEWAGE WORKS. 

We have tanks with about 4,500,000 gallons of contents which, now that our sys- 
tem of intercepting sewers is complete, may be taken as our normal twenty-four 
hours' flow, and our method of treatment has been, since 1873, and is now, precipita- 
tion, the chief ]>reeipitaut being Buxton lime (a soft, white, diffusive lime), to which 
wo add the ground cinders from incinerated garbage (carbon) and more or less of 
alumino ferric (the commercial name of a local acid precipitant); but latterly, the 
effluent thus obtained has not been found sufficiently pure to reach the local gov- 
ernment board standard, and therefore the mayor and council of Bolton have bought 
an estate of nearly 200 imperial acres, which is fast being laid out as a sewage- 
nitration farm. This estate is about 5 miles farther down the river Irwell than our 
precipitation tanks, with which it is connected by a conduit, whereby the precipi- 
tatiou etfluent of the tanks will flow through the prepared filtration plots of the 
farm before it is allowed to pass finally away into the river. 

DISPOSAL OF SEWAGE SLUDGE. 

This is a growing difiiculty, which aforetime we have met by drying it into a cart- 
able consistency and then giving it away to local farmers, with a small money bonus 
for every cartload. We have also used it as one of the constituents of our ground 
manure, but the local markets are getting glutted and sewage mud is rather gluti- 
nous for grinding; therefore, incineration in specially constructed furnaces is the 
evident permanent remedy, as the incombustible residuum, about oue-third of the 
original bulk, can then be tipped away without giving offense to anybody. At 
present, we burn what we can in the sewage works furnace, where it smolders faet 
away, but to keep up steam we have to mix it with small coal; just as in a 
destructor, it would be well to mix it with ash-pit refuse to obtain a quicker com- 
bustion. 

John Stewart, 

Superintendent of Scavenging and Sewage^ Catinty Borough of Boltim, 
June 20, 1898. 

STOCKPORT. 

The population (estimated to middle of 1898) is 81,500. 

garbage. 

As regards about two-thirds of the total number of houses in Stockport, such 
refuse is deposited in common pri%^y pits (which in 1897 numbered 9,486), situated a 
few yards from the houses, and is removed and deposited on tips, at periods varying 
from two or three to six or even twelve months, according to the size of the privy 
pit. In houses supplied with water-closets (which exist to the number of about 4,5(X)) 
domestic refuse of all kinds, except ezcremental, is deposited in dry ash pits situated 
at the rear of the houses, which are emptied as soon as they become full, which of 
course varies with the size of the pit. During the last three years, metal dust bins 
of an approved type have been provided instead of ash pits, and these are emptie4 
weekly, and are of course a very great improvement on the ash-pit system. The 
whole work of scavenging is undertaken by the corporation. The night-soil depart- 
ment, consisting of 42 men and 13 horses and carts, working between the hours of 9 
p. m. and 6 a. m., deal with the scavenging of the common privy pits, and during 
the year 1897, 21,239 loads of refuse were removed from 7,368 privy pits. The day 
scavenging department, consisting of 68 men and 16 horses and carts, working 
between the hours of 5 a. m. and 3.30 p. m., cleanse the dry ash pits and empty the 
metal dust bins, besides sweeping, cindering, sanding, and watering the streetia ««. 
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oooasion may require. Daring the year 1897, 7,299 loads of refuse were removed from 
3,316 dry ash pits; 8,052 loads of sweepings were removed from the streets; 322 loads 
of cindersy 482 loads of sand, and 2,242 tanks of water were put upon the streets. 
The total cost of the night-soil department during 1897 was £5,464 58. 3d. ($26,592), 
and the cost of the day scavenging department for the same period was £4,043 lOs. 9d. 
($19,678). No attempt is made by the corporation to sort or utilize paper and refuse 
thus collected and deposited on the tips. 

HOUSEHOLD WASTE WATERS. 

All houses in the borough, with very few exceptions in the newest parts of the 
town, where sewers have not been provided, are connected with the public sewer. 
In the exceptional cases referred to, the waste waters find their way into cesspools 
or water courses. 

WATBR-CARRIED SEWAGE. 

At present, all the sewage is discharged into the river Mersey untreated, but a 
sum of £150,000 ($729,975) has been spent on intercepting sewers and sewage works, 
which are approaching completion. Chemical precipitation, followed by laud filtra- 
tion, is the method of treatment which it is proposed to adopt. The sewa<;e farm 
belongs to the corporation, and comprises 95 acres of land, of which it is proposed 
to gradually appropriate 63 acres for sewage purification. The population of the 
county borough is 81,500, so that the relation between the population and the filter- 
ing area is about three-fourths of an acre to each 1,0(X) of population. 

8TRERT SWEEPINGS. 

The collection, removal, and disposal of street sweepings have alrea<ly been dealt 
with. The pavements consist chiefly of Welsh, Derbyshire, and granite sets, and 
only a few of the roads are macadamized. 

FACTORY WASTES. 

There are within the county borough many hat factories) bleach works, and dye 
works, all of which fuiiiish waste products of sanitary interest, inasmuch as the 
chemical efliueuts therefrom can not but have an unfavorable eflect on the bacterial 
purification of sewage at the outfall works. The only official regnlations at present 
in force in regard to the wastes from factories are the provisions of the public 
health act of 1875, and the public health acts (amendment) of 1890, which forbid 
the creation of a nuisance or the causation of damage to sewers. 

MARKET AND AIJATTOIR REFUSE. 

This is buried at a tip outside the borough. Such refuse, if created by private 
individuals, e. g., butchers or fishmongers, has to be conveyed to the tip by the 
owners. 

Dead horses and cattle are dealt with by a private firm of knackers; other ani- 
mals are buried at a tip. There are no municipal methods in use for the utilization 

of carcasses of dead animals. 

Charles Porter, M. D., D. P. H. Camb., 

Medical Officer of Health. 
Giles Atherton, 

Mayor of County Borough of Stockport. 

DARWEN. 

The population numbers 40,000. From .S5 to 40 tons of ashes, garbage, etc., are 
collected each day, and the work is carried on by the corporation's ownstafi^at a cost 
of about 3b. (72 cents) per ton. The refu8(> hnH been tipped in convenient hollows or 
natural holes or quarries on the outskirts of the t<iwu, but this has now been abau- 



SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 161 

doned and a refuse destructor for disposing of all the waste noxioas material of the 
town by tire is now being erected. Wo do not sort the material in auy way, but 
propose to use everything as fuel for the generation of steam by the destructor, for 
the production of electrical energy for tramways and electric lighting. 

All waste water is conveyed to the sewage-disposal works, and we bavo no houses, 
except very isolated dwellings, which are not connected by drains with the main 
sewerage system. 

There are 7,000 pail closets in the borough, which are emptied weekly at an annual 
cost of about 3s. 6d. (85 cents) per closet per annum. This was formerly conveyed 
to the meadow land adjoining the town and used for manurial purposes; but being 
found to be the cause of several cases of typhoid, this has been discontinued, and 
the sewage is emptied into the main sewers at convenient places. 

The sewerage system is practically on the combined system; but, wherever prac- 
tical, new streets are drained on the separate system. The sewage gravitates to the 
disposal works recently <*rected at a cost of about £35,000 ($170,328), where the 
treatment is carried on by means of chemical precipitation and artificial filtration. 
The cost of working the system is about £1,200 ($5,840) per annum, exclusive of 
interest and sinking fund. The volume of sewage varies from 600,000 gallons per day 
in dry weather to 3,000,000 gallons per day in wet weather. 

Street sweeping is carried on by the corporation and the material collected is dis- 
posed of at the various tips. Factories and all trading establishments have to 
purify their own waste products at their own expense. 

Market and abattoir refuse and dead animals are consumed in the refuse destructor. 

R. W. Smith Saville, 

Borough Engineer. 

BURNLEY. 

Area, 4,015 acres; population, 102,000 (estimated). 

<;arbage. 

The material collected consists principally of the waste from coal, coke, animal 
and vegetable foods, paper, sawdust, floor sweepings, and household usables, as pots, 
glass, tins, etc., and is known as household refnse. The weight of the above class 
of refuse is 25,287 loads, or about 19,000 tons. The system adopted is, briefly : Each 
dwelling house is provided with a stone or brick built receptacle known as an ash 
pit. Such pit is provided with an opening, about 4 feet from the ground level, 
through which ashes, etc., are thrown ; also with another opening, guarded by a door 
and on the ground level, from which the refuse is emptied by the corporation scav- 
engers. This waste is lifted from the ground into carts, each holding on an average 
about 15 hundredweight; then taken, if innocuous, to tips, or, if noxious, to the 
refnse destructor. The total cost of collection and removal of the above household 
refuse amounts to £2,350 ($11,436) per aunum. The corporations, do not do the whole 
of this work themselves, nearly two-thirds being done under special contract terms. 

The cost and manner of final disposal varies consideraldy. If this refuse is sent 
to tips, it is merely laid in a hollow or valley, and, owing to heating and combustion, 
speedily settles and forms what is known as ''made or artificial ground,'' and after 
a few years is allowed to be used for building ])urposes. If to the refuse destructor, 
the cost is considerable. As the new destructor was only opened at the end of April, 
1898, it is impossible to give a fair statement of the cost of working, but it approxi- 
inate.s 2s. (48.6 cents) per ton of material burned. In this process, the fouler portions 
of the household refuse are burned, no use being made as yet of the heat generated, 
and the waste collected is in no way sorted, except the larger iron or tiu wares, 
which are sent away to chemical works at Leeds. The ashes, clinkers, dust, etc., 
left on cremation are carted away to tips at a cost of about Is. (24.3 cents) per ton, 
10482 11 
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or about £ 120 (t684) per aiinnm. Tliu ilestruotor belongs to the curporutiov 
whole coat of narking in delVaj'ed from tbo I'ati'S. 

We Iiave no Kj'Btemotic mellioiis in iin-e for the colleetion iiiiil utili/.atioii of till' i 
cans, bottles, broken gloso nn'! crockery, ashes, sawdust, floor sweepiiigH, < 
paper, nnd other coarse rubbish. 

III>rsEHOLD WASTE WATEIIS FKOll TItK KITCHKN, LArNI'RV, \! 

Tho above waste waters pass direct tbrough the houae coonections to the piiblia 
sewi-r Bystemc. Alioiit HN par lunt of the hoiiseB :ire provided with sewer connei 
tions for this piiipose. The romaluing 2 per cent empty into tMJSs pits or settltn 
tanks. 'Ilii' ooiiteuts id' tbc cess pits or settling tanks are emptied periodically aod J 
used for agrienltural purposes iu tbe vicinity of the town. 

EXCRKMESTITIOUS MATTER NOT WATEIt CARHIED. 

The proportion of habitations provided with water-carriuge cloHsts is 95 per cent, 
and ill tho remaining 5 per cent earthenware cess pits and galvunixed iron puils are 
used, the excrementitiouH matter being principally used an n mamiro on Innd iu the 
outlying portions of the liorough. No manipulation whntcvor takes place except 
dilution with water. 

WATER-CAR8IS1I SEWAGE. 

A historic al and detailed description of the sewage'diBposal works, by Mr. V. R. 
Bnttoo, M. Inst. S. K., the late borough aiirveyor, is sent bcrewicb.' 



The methodsin use are machine sweepiai; and hand sweeping. In machine-sweep- 
ing, machines of our own modeiiug aru used, are provided with revolving brnshas 
actuated by the axle which is fixed to one of tbe large wheels of the machine. 
The bruflhos are set at iin angle more ur less acute, according to circnmHtances, 
and the dirt, etc., is brmihed or swept into the Ktrect channel. The dirt is next 
brnahcd by hand into heaps and lifted direct iutu carte, iu hand brushing, the 
men use lun^-bandlud brushes and sweep the dirt from the center of tbe street 
into ench channel, where it is further brushed into Iieajis and lifted into carts. 
These carta are then taken to n depot, farmers' yards, and market gnrdeiis. The por- 
tion carried to tbe depot is collected from tbe central streets twice daily, and coo- 
tains a larger proportion of horso manor*-. This material iu then sold to farmers at 
abont 6d. (12 cents) per ton. The other portions are carted direct to snitably selected 
■pots belonging to fanners and miirket gnrdcnerB, The whole of this work is done 
hy the corporation, with hired horses. The cost of collection and removal it about 
£3,250 (S15.816) per annum. The whole of the roadways above mentioned are paved 
with granite or sandstone setts, 

FAL-TORY WASTES, SOLID ASD Ucjrm 

Much of the clinker and ashea from tbe furnaces is used for making mortiir for 
building pnrpoaes. The waste cotton and i>weepiii)i;s from the cotton mills which 
can not be sold for commercial puriioses are used for liedding cattle at some fiirms. 
Being of an absorlieut cbaractar, it retains the e>:erementitiouH matter from cattle. 
After lying in a heap for some little tine, it is used as manure upon tlie land. 



Klghty per cent of the market refuse is carted to the destrnctor and there binned. 
The remaining portion is taken to farma and market gardens, where it is mixed with 



iiuitb-d l4> KvimrUui-ut of A 
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the compost heaps and afterwards used as manure. A farmer in the outlying dis- 
trict of the borough is paid a small amount by the corporation to cart away the 
more solid portions of the abattoir refuse to his farm. It is used uh manure upon 
the rough land. 

DEAD ANIMAX8. 

The methods in use for their disposal are sale to knackers and cremation at the 
destructor. The cost to the corporation for those cremated is small, say £50 ($243) 
per annum, and this includes collection, removal, and disposal. There is no profit. 
By far the larger proportion of carcasses are bought by knackers. 

Wm. T. Tl'LLalove, Toum Clerk. 



XE W C ASTIiE-OX-TlTNlE. 

Newcastle-on-Tyne has an area of 5,371 acres. The present officially 
estimated population is 223,000. 

GARBAGE. 

In addition to animal and vegetable foods, this comprises ashes, paper, 
straw, tins, household waste, scraps of all kinds, and some excreta. 
About 125,000 tons per annum are collected by cart from houses and 
streets, at a cost of $131,406, the work being done by the munici- 
pality. About one-fourth is burned, one-fourth sent to sea, one-fifth 
sent by rail as manure to farmers, and the remainder dumped where 
ground can be hired to fill up. A 12cell destructor, owned and 
operated by the town, is used. The value of products is practically 
nil, say $120 per annum. 

Various plans have been tried for utilizing the matenals collected, 
but in all cases, the cost of separating and collecting has exceeded 
the value recovered. 

HOUSEHOLD WASTE WATERS. 

All houses are connected with sewers. The wat-ercloset system is in 
use in five-sixths of the houses, and in the remainder either privy pans 
or privy ash pits are employed, the contents of these being collected at 
night and sent out of town by rail as manure. The sewage goes to the 
river, which is tidal for 6 miles above the city. No system of ])urifica- 
tion is in use. Pumps are not employed. There are no sewage farms 
and the sewage receives no treatment. 

STREET SWEEPINGS, ETC. 

Street sweepings are included in refuse, and are dealt with, at a cost 
of $64,000 per annum, by the municipality. 

Market and abattoir refuse is collected and dealt with as manure, or 
burned. 

Dead animals are sent to private manure works and boiled down, or 
otherwise dealt with, at city's cost. Dead animals found in the river 
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are, after disinfection, taken out to sea by the river Tyne commission- 
ers' hoppers. 

The following memorandum is by the medical ofl&cer of health for the 
Korthumberland County council : 

There are practicaUy no manufactories away from the Tyne. The northern parte 
of this county are agricultural and thinly populated. The southern parts are, to a 
great extent, collieries and villages. Generally speaking, the sewage finds its way, 
nntreated, into the nearest water course, and in colliery and agricultural villages the 
old-lashioned privy midden, emptied in the former case hy the owners and in the 
latter case by farmers, is the favorite method of refuse and excrement disposal. 
Where the water-carriage system is adopted it is the '^ combined,'' not '' separate.'' 
In some few cases irrigation is practiced, preceded by subsidence in ordinary settling 
tankH, the Hludge being easily sold at 25 cents per load. These irrigation grounds 
are generally let for a nominal sum and sometimes for nothing. The crops grown 
are chiefly market-garden produce, carrots, greens, rhubarb, etc. The land is always 
underdrained. Just now, steps are being taken in several directions toward treating 
sewage in bacteria beds on the septic and Dibdin's systems, but none of these depar- 
tures are complete at this time. 

I inclose herewith the following pamphlets,' etc., relating to the sub- 
ject: (1) Eefuse Burning, by W.George Laws, 0. E.; (2) Eeportofthe 
City Engineer of Newcastle for the Year ending March 25, 1896; (3) 
Report of the City Engineer of Newcastle for the Year ending March 
25, 1890; (4) Keport on Septic-Tank System of Sewage Treatment; 
(5) The Septic-Tank System and Sewage Treatment; (6) The Septic- 
Tank System and Sewage Treatment; (7) Some Recent Experiments 
in Sewage Treatment at Exeter; (8) The Utilization of Micro-organ- 
isms in the Purification of Sewage; (9) Report on the Septic Tank 
Process of Sewage Treatment; (10 The Purification of Sewage; (11) 
The Septic-Tank System of Sewage Disposal. 

Horace W. Metcalf, Consul. 

Newcastle- on-Tyne, Ajrril ^>8, 1898. 



NOTTINCiHAM. 

Engineer of Nottingham, also that of the borough engineer of 
Leicester as follows : 

Consul Dickinson sends from Nottingham, April 18, 1898, reports of 
the city. 

REPOKT OF CITY ENGINEER OF NOTTINGHAM. 

UARBAUB. 

The word garhage is imderstood to mean the dry ashes and refuse from houses, 
together with the waste of animal and vegetable foods, but not including any 
excreta. The amount collected is about 14,000 tons per annum. The coht of this 
collection can not be given, as it is included in the cost of the collection of the pails 
c<mtaiuing excreta. The whole of this collection is done by the stafi' of the city, 
and not by contract. This material is finally disposed of by being burned in a 



Transmitted to Department of Agricalture. 
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destructor. This method has heen in use about fifteen years. The plant in owned 
by the city, but there is no commercial value in the products except the clinker, 
which is used for ballast in forming new main roads. 

TIN CANS, BOTTLES, BROKEN GLAS8, ETC. 

The solder is removed from tin cans, etc., by means of Swaino & Harrison's patent 
furnace for recovering solder ; the whole of the other portions of refuse, such as 
bottles, crockery, paper, etc., passes through the destructor. The destructor at 
present in use was made by Messrs. Manlove, AUiott & Co., of Nottingham, and is 
practically out of date. The corporation are considering a scheme for pulling down 
the destructor and building a set of destructors consisting of twelve cells, which, it 
is expected, will realize steam to the amount of 300 to 400 horsepower, to be used 
for various purposes, principally for providing power for electric lighting in the 
neighborhood. 

nOUSEHOLD WASTE WATERS. 

Practically speaking, there is a connection from every house to the public sewer, 
the only exception being where there are a number of back-to-back houses in closely 
built districts which are not provided with sinks. In these cases, the waste waters 
are thrown down the gulleys in the channels of the adjoining courts or yards. Cess- 
pools are not permitted in this city, except in very exceptional circumstances, such 
as when building operations in a district are being carried on in advance of the sew- 
age system. For instancy, at the present time there is a district in the city where 
600 or 700 houses have beeu built. The district being too low to admit of the sew- 
age being delivered into the existing system of sewers, a new intercepting sewer is 
being put in as rapidly as possible to drain this district. 

EXCREMBNTITIOIJS MATTER. 

The system known as the pail-closet system has been largely adopted in this city, 
and at the present time, there are about 40,000 pails and about 10,000 water-clocets. 
The extension of the pail system is being abandoned and the water-carried syst'Cm 
adopted in its place. The conversion, however, of the pail system into the 
water-carried system will be a slow process, extending over a number of years. 
The system known as the waste-water system has been partially adopted as an 
experiment. This closet is one supplied with a hopper similar to an ordinary 
water-closet, with a siphon trap. at the bottom, and at the side of same is a tipper 
holding about 3 or 4 gallons of water. This tipper is charged with the waste water 
.used for domestic purposes in the house. The objection to this system is that the 
hopper has no rim flush, and therefore in time it becomes foul and requires cleansing 
by hand labor. The contents of the pails, which amount to about 60,000 tons per 
annum, are loughly screened at the various depots and are then forwarded to the 
agricnltnral districts in the neighborhood either by rail or boat. The objection to 
this system is that in times of very severe frosts, an enormous accumulation of 
manure takes place, which is liable to become a nuisance in the neighborhood of the 
depot. 

WATER-CARRIED SEWAGE. 

The whole of the sewage of the city, which amounts to about 7,000,000 gallons 
per day (dry- weather flow), is dealt with on a sewage farm. The combined system 
of sewers is used in this city. A separate system was tried in certain districts, but 
it was found in course of time that the sewers carrying sewage proper became very 
foul, in consequence of not having suflicient rain water discharged into them to 
keep them clean. About 2,500,000 gallous of sewage at the higher levels gravitates 
onto the sewage farm, and the remainder, about 4,500,000 gallons per day, has to be 
pumped. The amount of lift is small, being only about 15 feet. The cost of the 
pum)>iug station, iucludiug two cottages, pumping machinery, etc., was about 
£18,750 ($91,247). The cost of pumping the sewage, including all char^oa^ i& «A&^>^ 
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£850 (M,]3T) p<T iinniiiii. Tbs suwago from certain diatriute oiitotd.' the bounr*! 
of tho citf in <lealt with h.v the nity cotinril, upon temiH srrauged liotneen the 
authnritiea, no tliat tlio tot.tl population oimtritiiitiu^ tii tba Mwage farm is 2SO.O0O. 
The Bowage farm ie situated about ti milen froiti tbe r.ily anit nonslstH nf meadow 
lands, wilh a aubsuil composed of ligLt ti»nc! ami gravel. The ayateni adopted 
tbat of broa<I irrigation, trith don-nward (iltvation. This Bj-atein has been in open- 
tiiin fur upward of tweaty years. Tbe aiea of the sewa^jo farm is about ;*00 
of which ivbout 6ti0 acien is cluaely underdraiued and prepared fur Toceiving wwuge, 
and the remainder is ncctipicd by farm buildings iind penaaiient pasture. Tbe cropa 
growu consist of wheat, oats, barley, olover, rye grasH, miinguld, potatoes, c.a1il>age, 
BwedeM, Itale, kohl-rabi, oti^. 

The income from tbe sale of fiirm prinUice. Htook, etc., in about £7,000 (9134,066) 
per annnm. The system adopted on tbe farm in that of keeping sufficient stock to 
eat the bulk of the produce grown npan thi^ farm. A lar^e quantity nf uiilk is said 
and alao a great quantity of butter. The stock are fattened and uu annaal sale is 
held, 

I'he sewago i.^ not treated in any way before it reaches the farm. A portmn of the 
farm, couaisting of I2U acres, is laid out for intermittent tiltratiou. The filters aro, 
however, of luitaral construction, cnnsieting ol' sand and gr»vel. Tliis land is 
divided iuto four parts and is nsed alternately. The tiewage is not treated iu any 
way bufoti' it rewihes tlie lilters. 

The city council have ju«t deuidod to donblo tlm orea of llie farni in order to pro- 
vide for the increased amount of newaee. 

The total amount which has been expended on freehold laud is £10,000 ($l!U,(i60), 
and tbe remainder uf tbe laud la held on lease, which eipirea In about forty years. 
A r.'ntal of £5 (J24.S0) per acre per annum is paid. 



The collection and removal of street sweepings, etc., is undertuken by Ihe staff 
of the city oonnoil and not by contract. The work is done principally between 
midnight and S o'oluok in tbe morning. The Hwecpinga frnin tbe busiest thorongh- 
fares are sold at In, (24 cents) per load of 27 hundredweight. Thi' rnit of this work, 
including the eiuptyiuj; of guUeyB, etc.. is about £7,000 ($.14,06(1) per annum. 

There are a number of manufacturing establlshmenU in tbe city, and they are 
permitted to discburgi.- tbeir waste waters iuto tbe public aewers, provided they 
fnlllllthe com! itioDs laid down in a local act of Parliament obtained in the year 1872, 
which makes it unlawful for any porsou to discharge refnae into the sewers which 
would be iujurioiis to them and cause tbem to silt up, or which would ho injurious 
to vegetation or interfere with thentilization of tbe sewage. Thin entails upon the 
mauufaetnrer the responsibility of neparatiug to a certain extent the solids IVom 
the liquids before he discharges bin waste products into the sewers. 

Tbe refuse from thi' markets and abattoirs is burned iu the destructors. 

The burses, etc., which iire ki]li>d as being unfit for use are burned iu tbe destrno- 
tora, Tbe horse slanghterhouse is the property of the corporatiou, and is runted 
by a private individual. The corporatiim do not derive any profit from the carcasses 
of the animals. 

ASTTIIIR HroWn. Cilg Eu;ii«i-rr. 



REPORT OK KOliOUOII ENGINEER OF LEICESTER. 

Thn popnlation of Leicester is about -*06.000. Tbe sewage front about 190,000 of 
this popnlation goes to the farm. The iionniil flow of newage varies, according to 
the period of the year, from (1,000,000 I o 7.000,000 gallons per day; of course, it is 
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largrr dnriiig heavy m[iis. Tlie Rewai-c is cimveyoil by inti-rpeptinji sower* to » 
paniping stiition in tUe lowest part of the tuwu. At this plnei-, it ia simiily pitHsed. 
tbroDgh rough miil Iido Rcri'euH without 11117 iirecipitBtion tBoks. \Vi> nre nbout to 
oonstmot Bmall detrituH Iftnkii to intpr[?e|>l the road dotritnB. Frum this point, ii 



two 33-iiich riling mains ooto the wat«r- 
tit at] eleviitioD (iui'Iiiding TrictioD) of aboat 
ten of the fanii la 1,700 ni'ies, about 1,300 of 
I retiiaimlBr in used for jtrajiing the puttle, iu 
B of the year. With tliu excpptiou of about 
blue l>owlder rlny of almnut uiikucwu depth. 



piinippd for a distance of IJ miles thr 

sbed of n B^^wage furm, and drlivpred 

170 fcBl abovti thu pumps. The totiil u 

which arc available fur sowaging. Thi 

order t(i relieve tbe f;trni in wot houhot 

20 or :iO acres, the subsoil of tbe farm is 

Upon this are about 3 feet G iochca of yi-IIow clay, and when we commenced to work 

It the top soil wan ouly about 6 inches thick; but b}' contlunal working and iotro- 

duoing sliiilge into tbe clay we are gettiii); lb greater depth each year, np to perhaps 

IBini'lios. lltesystt-m Is not inlorinittent filtration, but brood irrigation. 

The general impression w.is that this farm -woniil bo an utter failnro in consequence 
of the clayey nature of tbe anil, and this prophecy would no doubt have been real- 
ized were it not for thi^ method in which it has been laid out and the resolute nmuner 
in which it has buou managed. Tim uiidcrdruinaee is ouo of the grealest factors iu 
the Bucoesa of the farm. It was nbuuliitely iiocesB»ry to driiiu this land, and if this 
had been done in tlio ordinary way tbe sewage would have readied the draius and 
nltimately tbe streams in a foul condition, an there were ouly about d inches of uoil 
to filter through. As the farm sloped each way from the central ridge or watershed, 
tnstuadof having aayBtemof draina connected with master drains and these running 
into water coiintea, each Held bad its own aeparate system. 

Aiiuig tbe bottom of eaih field was laid a master drain, falling to the lowest comer 
thert^of, wbich iutercepled all the branch draioH from tbe toruer of the field. The 
master drain wus rnn out us (juickly as possible onto the surface of tbe next Held, 
or onto the next but one, if the slope was not very stei-p. Hy this ineauB. the foul 
effluent reaching the drains could bii broiiglit to the sur:'acu again and sent over oue 
At two Other liclds, as might lie neceiwary, until properly puriGed. Tbe drains aver- 
age 4 feet ill depth, and are laid about half a chain apart. Tbe snrfaco water is olao 
sent over two or three plots liefom being fit to be sent away. 

About one-third of tbia land Is arable and the remniiidor old pantura. It haa been 
tbe practice to send the cewagc lirst over the arable land jiud then over tbe pasture 
to Hnish it oif. 

We keep a large number of stock on tbp farm. Lost year we bad 1,070 bullocks, 
and there are at least 150 to KiO horHi'B. The bullocka sell readily, either in our local 
or the London markets. The majority are Welsh bred. The corporation liorses are 
under tlie control uf the farm committee, and all tbe hay that can bo grown ou the 
farm is ufeit to teei\ them. They ilo remarkably well upon iti in fact, thu chairman 
thinks there ia something peculiar about it, as it suits tbe animals ao welt. The bnl- 
lockB are fed npiin nothing but tbe grass grown on the farm, exceptingJuBt at the 
end of the aeason, when we deairo todisptiac of them, they are given a little oil cake. 

In the summer time, we have Bometimes us many as 150 people working on the farm, 
and there are several cottages which are ocrupiwl by workuirn all the year round. 
We have had no cause to think it baa been dotrimi^nUl to Iheir health. The farm 
abuts onto a village having a population of about 2,000. 

We have some very large cattle sheds to put tbe beasts in during very wet weather, 
and more particularly in tbe winter season to keep tbu bullocks off the land, as they 
do great damage in winter. The sheds are luustructed with low walla aud wooden 
roofs, in a very aimple tmt effective way. The beastM can go straight out in tbe 
■pring without losing their coats, aa they get plenty of ventilation. 

The total capital ontlay on the farm, exclusive of raising mains. Is i:57,391 lls.Sd. 
($27!),2!)B). Tbe net loss ou the farm for the year ending March, I8!)7, waa £R,T21 
(942,441), fncludiug rent, but nut repaymeut of principal and iul«reat on eapital 
exiieiiditiires. Tbiseiiualsurate of 11. 3 Id. (22.9 cents) per head of popuhition drain- 
ing onto the farm. 
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IIOUSR REFUSE DISPOSAL ETC. 

The houBo refuse, garbage, etc., are till collected by the corporation and conveyed 
to three 6-ceU refase deHtrnctors at differeut centers of the borough. About 50,000 
tons per annum are collected. About 40,000 tons per annum are burned at the 
destrnctors, and the remainder is utilized for mixing with the excreta, which is at 
present collected from about 6,000 pail closets, and this mixed material is sold to 
farmers in the neighborhood. A provisional order has, however, been obtained for 
the abolition of these pail closets and a substitution of water-closets. 

When this work of abolition is completed, the remainder of the house refuse will 
be burned in two additional refuse destructors which are to bo provided. 

Residue in the shape of clinkers, etc., from the burning of this refuse is ground up 
and sold for making mortar, concrete, and street-paving blocks. 

Steam is generated by the waste heat and utilized for grinding purposes, and in 
Bome cases, sold to adjoining firms as a motive power, and a scheme has been pre- 
pared for the further utilization of the waste heat. 

STREET CLEANSING, ETC. 

Streets are cleansed and watered by the corporation, and the sweepings sold to 
farmers, market gardeners, and allottees for manuring the land. 

E. George Mawbey, 
Borough Engineer and Surveyor, 



PliYMOUTH. 

As the same methods for the collection, removal, and final disposal 
of waste materials obtain in all of the several cities of this district, an 
examination of the devices employed at Plymouth will give a fair con- 
ception of the operation of the system as a whole. 

Plymouth is most conveniently situated for the economic maintenance 
of a large sewer system. Built on a gentle declivity sloping to the sea, 
nearly all her sewers empty into that body of water. A few small sew- 
ers in the northeast part of the city, however, discharge into settling 
tanks, which empty into sludge wells. The matter is treated chem- 
ically, and finally pumped up and buried in an adjacent farm. The 
cost of maintaining this small plant is about $1,000 per annum. The 
combined sewer system is in use, and all houses must be connected 
therewith. 

Careful attention has been devoted to the best methods for the col- 
lection, removal, and final disposal of garbage and street sweepings. 

From 13,000 houses in the city 2G,000 tons of refuse are collected and 
disposed of annually. The work is done by contract. The matter col- 
lected contains, in addition to the waste of animal and vegetable foods, 
ashes, dust^ paper, garden refuse, cinders, soot, coal, coke, glass, etc. 
The collection is made by carts, calling at warehouses and manufactur- 
ing establishments daily and at private residences twice a week. The 
collection costs 90 cents per ton, and disposal thereof 32 cents. The 
paper is burned and the remainder barged to sea. 

The work of cleaning 70 miles of streets and the a^acent sidewalks 
is performed both by the corporation and by contract. The horse-and- 
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cart work for (lollwtioii and removal is clone by contract, while the 
liand-brooni work is i)erformed by corporation men. No refuse of any 
kind or water ia allowed to collei'.t, and the streets are sprinkled and 
bmshed nightly. The cost of collecting the waste is $21,890 per 
annum, and the disposal of the same $7,786. None of the matter can 
he sold, and what the farmers will not accept is, like the garbage col- 
lected from hoases, barged to sea. 

Joseph G. Stephens, Connul. 
Plymouth, March 11, lf<9S. 



SIIEFFITiJT^D. 

The domestic; refuse and excrement in Sheffield may be divided as 
follows : 

(1) That which is drained into the sewer and dealt with at the sew- 
age works. At present, only a portion of the city is dealt with in this 
way, the remainder having the old privy middens, but the corporation 
has obtained Parliamentary i)ower to compel the conversion of these to 
the water-carriage system, and such conversion is gradually going on. 
The sewage gravitates to the precipitation works, where the great bulk 
is treated with lime and afterwards filtered through coke, the effluent 
passing direct into the river. There are 30 precipitation tanks, holding 
50,000 gallons each, and there are are 00 filter tanks. The precipitation 
results in large c]uantities of sludge, estimated at about 50,(M)0 tons per 
year, which (except a small quantity) has to be taken by rail several 
miles and tipped, at very (M)nsiderable expense. The small remainder 
is given to farmers, who are also allowed 12 events per ton for taking it 
away. A scheme is on foot for pressing the sludge into cakes, which 
may have a better manurial value, but it is doubtful whether any proc- 
ess at present known will result in a profit to the corporation. At 
present, a small proportion of the raw sewage is being treated on the 
biological system, and if it is found that the Sheffield sewage, (contain- 
ing as it does a certain amount of trades refuse, can be successfully 
treated in this way, the sludge difficulty will be very much minimized. 
The main buildings and tanks cover about 7^ acres, and the total area 
occujued by the sewage-disposal works is about 23 acres. 

(2) Refuse, including ashes, house sweepings, etc., emptied from 
middens. As far as possible, this material is sold to farmers for man- 
ure, but only a comparatively small quantity is disposed of in this 
way, and the remainder is either tipped to spoil at some distance from 
the city or burned in a destructor. At present there is only one de- 
structor, but others are in contemplation and will be erected shortly. 
The destructors will reduce the refuse in bulk by about 75 per cent, 
leaving 25 i)er cent of clinker, and this it is proposed to manufacture 
into (concrete flags for sidewalk paving. 
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STREET SWEEPINGS. 

The Street sweepings are collected into carts. The main streets are 
swept by machines daring the night, and the subsidiary streets by 
hand during the day. This material is stored in depots for a time, and 
largely sold to farmers; the remainder is tipped.. All old pots, pans, 
and such rubbish are tipped along with the house refuse and road 
sweepings. 

GENERAL.. 

It will be seen from the foregoing remarks that, except in the matter 
of water-carried sewage, the city of Sheffield has a primitive method 
of disposing of its refuse. The matter is, however, receiving attention, 
and more satisfactory methods are being introduced. The population 
of the city is estimated at about 358,276. The whole of the work is 
undertaken by the city authorities, a great part of the team work being 
hired. The total cost of cleansing for the coming year ending March 
25, 1899, is estimated at about $218,992.60, some of the chief items 
being wages and team work for scavenging streets, $'46,683.68; food for 
horses, $15,572.30; wages and team work (night soil), $99,860.59; rail- 
way carriage on night soil and street sweepings, $7,299.75; wages jit 
destructor, $3,552.55. The destructor has not been working long 
enough yet to enable any figures to be given respecting the cost of 
destruction. 

A copy of the city by-laws under the powers of the municipal corpo- 
rations act, 1835, is sent herewith, as also a copy of the by-laws of the 
city with regard to new streets and buildings and the drainage thereof. 
A copy of the Sheffield corporation act, 1890, making further and bet- 
ter provision for the improvement, health, and good government of the 
city is also forwarded, together with a copy of a report by the medical 
officer of health on refuse disposal and water carriage in Sheffield.^ 

Acknowledgment is made of the courtesy of the city surveyor (Mr. 
C. F. Wike) in supplying in part the facts contained in this report. 

James Johnson, Comul. 

Sheffield, April I4j 1898, 



' All inclosures havo l>eeii sent to tho Department of Apiculture. 



NORTH AMERICA. 



DOMIHIOn OF CAHADA. 
BRITISH COLUMBIA, 

VANCOUVER. 

Consul Dudley writes from Vaucouver February 25, 1898: 

In reply to Department circular, I give below the synopsis of a letter 

from the health inspector of this city, Mr. Eobert Marrion, answering 

the inquiries referred to him. Mr. Marrion says : 

Vancoaver has a population of about 20,000. Garbage consists of general mb- 
bishy ashes, road sweepings, etc;. Road sweeping is done by the corporation. 6ar- 
bage, aHbes, etc., are collected by licensed scavengers, a^d the removal of all such 
matter is paid for at scheduled rates. All the dry ashes and nonoffensive garbage 
is dumped, no use at itresent being found for material sorted from among this mat- 
ter. The sawdust of the mills is burned in private burners. The offal from the two 
large slaughterhouses is burned at the city crematory ; also all dead animals, foul 
matter, excrement, etc., being disposed of in the same manner. The Chinese pig- 
keepers outside of the city collect all kitchen waste in tight tins, approved by the 
health board. We have 23 miles of sewerage, emptied by tidal flow into the Gulf of 
Georgia. The sewers are kept perfectly clean by means of 66 automatic flushing 
tanks. The number of houses connected to the sewers is 1,886; the number of 
houses not so connected is 1,614. These houses have earth closets, the excrement 
being collected by licensed scavengers and burned at the crematory. 

The crematory was built in 1891. One man is now operating it, nta wage of $65 
monthly. About 2| tons of coal are used monthly, and about 20 cords of wood. 

Nearly the whole of the stable manure is taken by farmers into the country for 
agricultural purposes. It is given to thom for the removal. 

SUPPLEMENTARY. 

In an undated report (acknowledged by the Department June 17, 
1899) Consul Dudley adds: 

This city is finding it necessary to give serious attention to the sub- 
ject of the disposal of its sewage. The mayor and city engineer are at 
present on a visit to Champaign, 111. They have gone there as a com- 
mission, appointed by the city government, to examine a modification 
of the septic tank system of sewage now in use in that city. 

Vancouver is located ui>on a peninsula lying between Burrard Inlet 
on the north and False Creek on the south. The inlet is the harbor 
and is about 2 mile^^ wide, with a depth of water sufficient to float the 
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largest vessels. False Creek id ati estuary which flows in from p]nglish 
Bay for about 3 miles. There is no stream of any size flowing into the 
creek, and the tide simply ebbs and flows. Therefore, the solid matter 
of sewage deposited in the creek is likely to remain there. At low 
water, a large portion of the bottom of the creek is laid bare. If the 
deposit of sewage in the creek is much longer continued, it will become 
a serious menace to the health of the city. The city government is at 
present making an earnest effort to decide upon the best system of 
sewage disposal that can be procured. 

I am of the opinion that the following report of a lecture recently 
given in this city by George St. George, M. D., chairman of the urban 
district council of Lisburn, Ireland, will prove of interest to cities in 
the United States that are confronted with the same question that 
Vancouver is now considering. 

After a few words of introduction. Dr. St. George spoke substanti- 
ally as follows : 

I can not pans on to the special side of my snbject withont first referring briefly 
to the nature and pro])erties of sewage, as a proper understanding of these is abso- 
lutely necessary for the comprehension of the process of purification. There is 
often a disposition to regard sewage as consisting, either wholly or in great part, of 
excremental matter. This is very far from bcdug the case. There are, for instance, 
many towns in the north of Kugland where the excreta are dealt with on the dry 
earth or privy system and do not find the way into the sewers; but in snch cases, as 
the rivers^ pollution commissioners have shown, the sewage differs very slightly in 
composition and strength from that of water-closeted towns, in which the whole of 
the excrement is admitted to the sewers. Ordinarily, town sewage is made up of 
bed-room and kitchen slops, soapsuds, and dirty water from laundries, washings 
from butchera' shops and slaughterhouses, drainings of stables, and waste water 
from dairies, etc. In short, the greater part of the clean water which is supplied to 
a town through the water mains returns ultimately to the sewers charged with 
every conceivable kind of pollution. In addition to the domestic sewage, the sewers 
of most towns receive also the washings from streets and back yards, which are often 
fouler than the sewage itself and generally bring down with them large quantities 
of mud and grit. In manufacturing towns, there are also the waste liquors from the 
various processes carried on. All these combine to make up what we know as sew- 
age, and the task of the sanitary engineer is to resolve this heterogeneous compound 
into a liquid which is incapable of producing either nuisance or danger to health. 
Fresh sewage is generally comparatively free from smell; but when it has lain about 
for any length of time, as it does in the depressions of badly-laid sewers, it often 
becomes exceedingly offensive. In other words, it begins to decompose. Now, why 
does this process of decomposition take place f We may be quite sure that it is not 
only for the purpose of offending our sense of smell nor yet to stimulate the sale of 
perfumes and disinfectants. On the contrary, it serves a definite purpose of supremo 
importance in the economy of nature. The materials which arc suitable as food for 
the vegetable and animal world exist in extremely limited quantities. There is 
probably not enough of these materials in existence to maintain life on the earth for 
more than a year or two. Unless they were continually renewed, the world would 
soon become a desolate wilderness, withont animals or plants or life of any kind 
whatever. But nature, like a careful housewife, uses the same materials over aud 
over again. Wo do not, perhaps, realize how carefully she collects the foul refuse 
which we throw aside and builds it up anew into vegetables and meat, to carry us 
on for another year; or, if we give the matter a thonght, we are apt to take it for 
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Kranted, in a general Hort of way, thut the plants which grow in our tields and gar- 
dens Heize on the manure which comes from animals and hiiild it up iuto their stalks 
and leaves. But this they can no moro do than we can live on the soil of the earth 
or the fertilizing matter which it contains. Just as thcHc muHt be taken up and 
prepared for our use by plant life, so must the refuse of unimul life be prepared for 
the plants before they can feed upon it. This all-important work is performed by 
myriads of nupaid scavengers, whose existence was not even suspected until lut« in 
the seventeenth century. They are so tiny that it required the powerful microscopes 
of the present day to make them visible at uU. They are known to us as bacteria, 
or more familiarly as microbes. It is they who seize on the foul matter given ofi' by 
the animal world and bring it into such a condition that it cnn support vegetable 
life. The products of animal life become, first of all, the prey of the decomposition 
molds and bacteria, whereby it is converted into the various products of decompo- 
sition, such as ammonia and nitrites, and these again are seized u])on by other 
workers, which it is conveuient to classify as nitrifying bacteria, and couverted by 
them into nitrates. Nitrates, I need hardly remind you, are among the more valu- 
able of our artihoial fertilizers. Farmyard manure is largely converted into this 
form before it becomes valuable as food for plants. The decomposition molds and 
bacteria are made use of in the septic tank to break down the polluting matter of 
sewage, and the work of purification is linally completed by the nitrifying bacteria 
in the filters. 

Bacteria are found everywhere, but those with which we are concerned to-night 
live and move and have their being in the upper layers of the soil. By far the 
largest part of the dropi»ing8 of animals is received and purifie<l on the surfoceiof 
the earth, and this is what we aim at in the sewage farm. When the sewage prob- 
lem first began to be felt, the eyes of sanitary authorities turned hopefully toward 
sewage farms. They expected not only to get rid of their sewage, but also to derive 
a profit from its utilization on the land. The creed of many of these sanitarians was 
summed up in a phrase, *'The rainfall to the river, the sewage to the land." These 
hox»es were, in nearly every case, doomed to be blasted. In all but a very small 
minority of cases, where local cin-unistances were exceptionally favorable, the sew- 
age farm has turned out a source of loss instead of profit, an<l in too many cases it has 
com]detely failed to purify the sewage. OfUn\ enough, it has proved to be an uumiti- 
gated nuisance. The rea.son for this is not far to seek. Land is nudoubtedly the natu- 
ral rec^eptacle for the refuse of the animal world ; and if we were content to live the 
life of the primitive man, we might saf*ely throw upon the soil the duty of dealing 
with our leavings; but it is not a natural state of things to concentrate the excre- 
ment of several thousand peo]de upon a few acres of land. It is a still less natural 
proceeding to swamp this land daily with several thousands of tons of dirty water 
in addition. It is because we do these things that nature rebels and our sewage 
farms turn out failures. The successful purification of sewage by means of land, 
day in and day out throughout the year, deman<lH larger areas than are generally 
available, and what id not less important, the task requires skilled management of 
a high order, which it is hard to find and still harder to induce a sewage coinmitree 
to pay for. We are therefore thrown back U]»on what are called artificial processes 
of sewage purification. For many years, attempts have been made to solve the dith- 
culty by means of strainerb, followed by chemical precipitation. Precipitation, 
when properly carried out, do<'s undoubtedly removes from sewage the larger pro- 
portitm of the suspended impurities; that is to say, of the solid matter visible to 
the eye. But these suspended matters are not got rid of, but merely thrown down 
as sludge. Great expectations were at one time entertained of the manurial value 
of the sludge, but here again the hopes formed have be(>ii doome^l to disappointment. 
The fertilizers in sludge, like the gold which is ]trcsent in sea water, have faih>d to 
repay the expense of making them available for use. And, after all, the manurial 
value of all sludge is a very small part of that of the sewage. T\w royal commis- 
sion, which investigated this subject from 18r>8 to 1865, came t<} the oonclusion, as 
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tllB teHiiU of •txiiniiHtive experiuieiita, tlint Ilic sliidgi'ContuiDeilotily iiiiD-uiglithpait" 
of tbt) valuo nf the sewage from au nfjliciilliirnl poLat of view. To i]iiole the words 
of Jlr, Santo Crimp, id Lib valuable work on sewage ilisposal, "e-tcept in a few 
Instances, h1 II dge is recugiiiMd aa aiuaterial tobegot riilof id the cheapest miiniier." 
It is tliererore not Harpriaiog that two out of the three largest nianufai^tiirerB of 
sludge in the Kingdom, viz, the cities of London and Miiiicbextcr, arc now barging 
tliuir sludge out to sea and sinking it in deep water, and that the third (Glasjiuw) Is 
on the [loiot of rullowing their example. In leas fuvored towns, the slndge difficulty 
looms as darkly as the sewagu diffloulty did before it, and in most eases the rust of 
disposiugof tbi» ombarraBing substanou adds vory largoly to the expunse of dealing 
with the sewage. 

Aftt^r the removal of the suspended Holids, there remaiuH to be dealt with the 
polluting matter which is dissolved in the sewage. In order to deal with it effec- 
tually, wu must have resonroe to filtration, either through land or artiHcisI liltera. 
Artifiolal filtration is oapnblci of yielding a vnry high degree of purificatlou, pro- 
vided the filters am not forced too high, hot the almost universal prartice of 
throwing upon them far nioru work tlinn they <'iin po.sxibly do baa greatly dis- 
credittd the procesH, with Ihe result th&t the local government boanls of England 
tu-iluy decline to aociipt artilicial litCcra in the place of land. The capability of 
hlteni, when properly handled, to deal ivith the liquid jiortlou of sewage has long 
been recognised. It remaiued to find an etfective and inespeusive means of 
preparing sewage for Qltration by freeing it from its saBj>ended solids and of 
grappling with the sludge diffloulty. Among others whose duties brongbt them 
face' to fac« with thia problem was thn city snrveyor of Exeter, Mr. Donald Came- 
ron. After many years of study and research, Mr. Canieiou came t<) the conclusion 
that the pollution matter of sewage might be ho changed as to be rendered bamilesa 
solely by the opemtiun of uaturul agoiicies, providt'd that those agencies were prop- 
erly detected and cuDtrulled The OQti;oue of his work in thia direction is the 
septic tank, which is probably known, by name at least, to most of those present. 
The sewage rs turned, without any ecreeiiing or praliniinary treatmout, into the tank. 
It enters by two inlets, which are r.irrioil down to a depth of nboat G feet below the 
surface. The object of this is threefold. In the first place, ^ve avoid dlaturbiug the 
scum which forms on the surface; iu the second place, no air can make ita way 
down the aewage ; and, lastly, the ganea from the tank can not escape back into the 
sewer. The tank itself is completely covered with a concrete arch, over which a 
layer of soil la spruad. It ia about t)4 feet loug by 18 feet iu width. The depth 
variea from 7 feet to 7 feet 9 inches beluw the water level. .^ portion of the tank, 
near the Inlets, is abont 3 feet deeper than the rest and is partially cat off by a low 
wall, forming a couple of pockets or grit chambers, to retain the road detritus 
which eomen down the aewins during storms. The flow through the tank ia tontinn- 
ons, and the efHuent paases off at practically the same level as the sewage enters. 
The tank therefore icquirea no full. It holds almost exactly ono day's avt^rage flow, 
so that the sewage takes, on au average, t wen ty-foar hours to past through it. Thai 
ia to say, the sewage which goes in at 10 o'clock this niuming will pass out about 10 
o'clock to-morrow momiug. The rati: of flow through the tank is therefore escred- 
mgty slow, bein^ practically imperceptible, so that the solid matter present in the 
BOWBge has plenty of time to settle or rise to tho surfnoo, according ns it Is heavier 
or lighter than tlie water in the tank. Having thus arrested the solid matter, we 
draw off the clear Water between the scum on the surface and the heavy deposit 
which lien at the bottom of the tank. To avoid this, a caHt-lron pipe is carried 
across tho whole width of the tank, about 15 iuches below tho surface, and in the 
lower side of this pipe there ia a contiuuoua alut or opening aliuut one-half of an 
inch wide. Through this opening, the efllaont pUHses olf in a thin sheet (he whole 
width of the tank, with the least possible diBliirbance of the contents of the latter. 
nr, we have only nriested the solid matter iif the sewage. If we did nothing 
ban thin, we should "till he confronted witli the dilHeulty of getting rid of the 
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sludge. Bat, fortunately, sewage contuiiiH within itself the seeds of its own 
destruction. 

Dr. Poore, among others, has drawn attention to the fact that excrement simply 
teems with bacteria. Several hundred species of these have been counted, of which 
human fieces alone otmtains scores. Under the conditions provided in the septic 
tank, these tiny scavengers attack the impurities of the sewage and gradually 
resolve them into simpler and simpler forms. I'he scum wliieh covers the surface is 
full of bacteria, and serves .-is "the barm/* ho to speak, which sets up the fermenta- 
tion or decomposition by which the solid matter is eventually broken down. It 
must not be suppose<l that this takes place instantaneously ; on the contrary, it must 
occupy many days, or even weeks. This is a point which I should like to bring very 
clearly before you. I remember being taught, when I first went to school, how 
many men it took to mAke a common pin. I think it was sixteen, every one of 
whom had a different operation to perform. Each man did his appointed task and 
handed the partly-finished pin on to his neighi>or to do his share of the work. The 
bacteria in the septic tank are likewise specialists, each having as a rule some defi- 
nite work to perform. One squad of microbes attacks a piece of solid matter. The 
change they bring about is, i»erhap8, imperceptible. Another group takes up the 
work where they leave it of!', and su, little by little, the solid particles crumble 
away and disappear. And here I would once more remind you of the exceedingly 
complex character of sewage. If we could analy/.e it fully, it would be found to 
consist of hundreds or x)08Hibly thousands of organic comi)ounds, many of them in 
themselves of a very complex composition. 

It is very difficult to take away any single atom from a molecule without com- 
pletely breaking down the molecule itself. I can not make this point clearer than 
by comparing the organic molecule to a house of cards. If you are skillful at this 
pastime you may build up a h(»use containing every card in the pack, but how hard 
it is to take it down again. It is often ditlicult to remove even the top card without 
shaking down the whole structure; and if you attempt to take one away from the 
bottom, down it comes tumbling about your ears. It is very much the same with the 
decomposition of organic substances, such as we have in sewage. The abstraction 
of two or three atoms of a molecule generally breaks the substance down into a num- 
ber of simpler bodies altogether unlike the original compound. This is especially 
the case in the septic tank, where the decomposition takes place in the absence of 
oxygen. As the outcome of these operations, we get an etlluent practically free from 
solid matter and showing a marked purification, even as regards the impurities in 
solution. On leaving the tank, the eilluent first passes through the gauge chamber, 
where the flow is measured. During the preliminary decomposition it was impor- 
tant to exclude oxygen as far as possible, but having brought the solids into solution 
it becomes necessary to oxidize them, and this process requires the free access of air. 
Accordingly, the etlluent, after being measured, Hows through an aerator, a long 
trough, over the edges of which it falls in thin films, thereby picking up a certain 
amount of air. The work of oxidation is chiefly a -coniplished in the filters, of 
which there are five, four of these formiug the working set. Each filter is 36 feet 
long by 20 feet wide, and is filled to a depth of 4^ feet with crushed furnace clinker 
(the hard ash from under a boiler) resting on 6 inches of coarse gravel. In filter 
No. 3, coke breeze takes the place of the clinker. The tank etfiucnt is admitted to 
each filter in turn through a valve, and distributed over the surface by a stoneware 
channel stretching diagonally across it. The filtered etilnent is collected by drains 
laid on the filter fioor, and carried back into one of the discharge wells. 

The filtration of sewage effiuent must necessarily be intermittent, otherwise there 
could be no real purification, and the filter would soon become exceedingly foul. 
The reason for this will be apparent when we bear in mind that the work of a filter 
consists, as already stated, in oxidizing the pollnting matter present in the efHuent. 
This duty, like the preliminary liqnification of the solids in the tank, is the work of 
bacteria; but the workers in the filter, unlike those in the tank, which only thrive 
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in the abseucB of air, reqnire a piBOtifiil supply of oxygBn Ut enable tlieui to 
furui tbeir fiinotiooB. In a healthy liltur, the bnctoriu Hr» founil in thin filmt 
"xooglipa," covering the partiulea of the filteriag material. Cue uf tbn i.'bief prod- 
nottt of decoiDpoatCioQ uf the sewage in the taak is aiumoniu, a Liimpuuiiil with 
one atom of Ditrcigea uud tbrea uf bydiugen. The oxidation of this coiupunnd to 
nitric ai^id ia accompIUhud by muaus uf the uilrifyiug liaoteria, aireody referred to. 
Fur the purpoBcs uf sewage purification, uu aerated bacterid fl]t«r h virtually the 
equivalent of land, ooucentrated iuto a hiqilU area and bruuglit under control. If it 
is attempted to purify auwage simply liy passing it throngh a filter, it ia difficult to 
insure the nuiforro distribution uf thcoffluent over tlie whole area. When a iilter is 
worked in this way, oertaiu parts of it are liable tn get mure than they oandn, while 
other poitiuns are scarcely liroiight into action at all. In urdur to overcome Ihis , 
difllLiulty, and bring the whole capacity of the filter into pliiy, a novel methodof flltT»-'< 
tiun waa suggested by Mr, Dibdin, who then held the position of I'hemist to the LoO' 
doa county uouncil. According to his plan, each filter in turn ih first filled and then 
allowed to rest full for a certain time, and lhi^n emptied, and linally left to drain and 
aerate. lu this way, the nitrifying bacteria obtuiu the supply uf uxygoti which is 
absolutely nereaaary to enable thnin to do tbeir work. It is oliviuus that this method 
re<|uiresrelaya of men to b^ constantly iu attendance, to open and dose the valves at 
tlie proper times. Whether the works are I.irge or smiitl, they require the same 
amount of attention, and the cu&t of thi^t would bear rather heavily on a small com- 
miioitj. In the Kepiio-tauk syetem, in which filters are worlied iu tliu saiuu cycle, the 
need for thin consCaut attention is done away with by nieaua uf au ullernatiDg gear, 
which automatically opens and closes the valves lu their proper order. The works are 
thus rendered completely aatomatlc, aud one man visiting them for n few minutes on 
two or three days per wuek is able to give ail the attention which they ordinarily 
rei|uire. At Exeter, the filtered effluent fruiii the works haH been examined at variiiiiH 
times by many of the foremost chemiste in the Kingdom and fouud to ho of high 
quality and perfectly inudemiivu, and it remains so wbeu liept for any length of litue. 
Most striking tuatimuuy to the purity of the Exeter tllter was given by the rivers 
uommittee of the Manchester city couDcil, in tbeir report of their visit to these 
works. They have a vi-ry practical way of determining the purity or otherwiau of 
an eftlueot. They keep it in a stoppered bottle at a constant tem|ierature fur some 
five days. At the end of this time, if tLie efilueut is not a good one, it develops an 
ull'eusive smell. Water from the Manchester ship canal, for instance, bei'umes putrid 
when kept in this way. The Kieter filtrate, on the other hand, nut only remained 
sweet, but when mixed with the sbip-canal water actually prevented ilio latter 
fi'om becoming pntrid. The look of the liltered effluent as it runs into the river ia 
so inviting that members of deputations visiting the works often can not resist the 
temptation to taste it. During the con»ttrnction of the permanent works at Exeter, 
the nicu engaged on this work drank the effluent frum the experimental installation 
in preferent" to the river water. 

The sewage now being dealt with at Exeter is of purely domi-Btic origin, and a 
doubt has often been e\presscd whether the same system would be equally success- 
ful in dealing with snwage si rongly charged with manufacturing refuse, TheolTect 
of tlieoo waato prodnete in sewage is vary apt to be overrated. Manufacturers do 
not Bcnd strung chenilcaU duwn the sewers merely for the pleasure of so doing. 
These chemicals cost money, and In many eases, therefore, they are used over and 
over again, until their strength is nearly spent. During the inquiry held at Exeter 
lost year, in connectiun with the Bcbume for dealing with the aewage of the whole 
city, the inspectors inquired particularly as to the various maunfactnres carrieil on 
in the city. Dr. Rideal, among others, waa called to give evidence on this [loint. 
Referring to the spent liquor from a large tannery which he visited, he siiid it con- 
tained nomore tanuiu than he fuund in ihi' tea at tbo hotel at which he was staying. 
ilded th:it tbeell'eotof the tan Uiinur on the sowHge would bo about the same ns 
lb man, woman, and child in the city tuok au csira cup uf t*a every Weilnesday 
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and Saturday afternoon. This testimony waH borne oat by several other chemists 
of long exi>eriencQ in sewage matters, who had been called in by the city oonncil to 
report on the advisability or otherwise of adopting the septic-tank system. The 
capability of the system to deal with manufactnring sewage has been completely 
demonstrated at Yeovil, witli a sewage which is pronounced by <'ompe tent judges to 
be one of the foulest in England. In addition to the washings from breweries and 
slanghterhouses, this sewage contains the waste liquors from several leather-dressing 
yards, which are cliarged with dyestufFs, liydrochloric acid, and arsenic. Owing to 
the difficult character of the sewage, it took some time before the works gave really 
satisfactory results. They are now, however, yielding an effluent which compares 
not unfavorably with that from Exeter, and remains quite sweet when kept for any 
length of time. The difficulty of dealing with a sewage of this kind is accentuated 
by the fact that the various chemical discharges generally come down in sudden 
rushes at diiterent times of the day. Taken singly, they would no doubt be very 
ii^urious to the filters, and might even ruin them altogether. The successful results 
obtained with sewage of this class are largely due to the effect of the tank io blend- 
ing together the various conflicting liquids which come down the sewer from time 
to time, thus sending on to the filters an effluent of approximately uniform character. 
There is one function of a sewage works which must not be overlooked. Sewage 
not only consists of foul matters which become offensive on decomposition, but it is 
also liable to contain germs of various diHcases. It is well known that persons suf- 
fering from certain di8oa.ses give off germs or organisms which are capable of com- 
municating the same disease to others. These germs multiply at an exceedingly 
rapid rate, and, if they were not held in check in some way, the earlh would prob- 
ably have been depopulated long ere this. Fortunately for the human race, nature 
provides a force capable of combating and destroying these seeds of death. Those 
same bacteria to which I have already referred, i\8 bringing about the decomposition 
of sewage matter, are the sworn foes of disease germs, and it is by their means that 
the ravages of disease are kept within bounds. In the septic tank, and again in the 
filters, any disease germs which the sewage contains are systematically exposed to 
their deadly enemies — first of one kind, then of another. The works thus furnish 
an efficient safeguard against the propagation of disease by the sewage with \^ hich 
they deal. 



VICTORIA. 

The capital city of British Columbia has about 20,000 inhabitants, 
scattered over an area of 4,800 acres — 3 miles B<|uare. One-fourth of 
the houses — viz, 1,369 — are connected with the city sewers, which are 
22,667 feet in length, and have their excrementitious and household- 
waste matter carried off in that way. The sewers run into the harbor 
and the refuse is carried off by the tide. No attempt has been made 
to convert refuse matter into use for fuel or otherwise. 

The separate sewer system is used. The surface water runs into the 
harbor by the natural incline of the land. 

SEWERAGE. 

For many years, it was the custom to dump refuse matter into vacant 

lots, causing great complaint and trouble. For the past ten years this 

practice has been forbidden by law. Now, those houses not connected 

with city sewer are compelled to provide themselves with iron pans, 

10482 12 



B ban 



178 SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 

ill which the excrement is deposited. Large taiilicoverert cartB, speci- 
ally construrteil for the purjiose, are driven arouiid the different dia- 
tricts into which the city is divided, and the puns aie gathered up and 
their contents emptied into the tank cnrtu, whicli are required to be 
kept closed. The work must be done between midnight and 5 a. n 
The tank carts are then driven to a large floating tank, alongside wharf, 
which is capable of holding 2,000 gallons, hanled two miles out in the 
straits, a trap dour in the hold is opened, and the contents are damped 
into the sea. Tin caiiH, bottles, asttes, and all otiier coarse rubbish are 
taken in the tanks and disjiojedof in the same way. For the last seven 
years ihis work has been done by contract, at $8.^ each day or night, 
SC'J nights a year. Four carts are thus einploye<i. But this year the 
competition for the job was so great, that the work in 1898 is to be done 
for $i.7~> per day, which is regarded as leas than cost. 

Where houseB ace not connected with the public sewer, the waste 
waters from the kitchen, luaudry, and chambers are carried in wooden 
boxes or drains into the harbor. 

Water furnished by the city, which comes from Beaver and Klk 
lakes, .'> miles away, is universally used. There are very few wells 
which supply drinking water; all such are filled up as soon as they 
become known to the authorities. 



The garbage is gathered from each house once or twice per week or 
as often an necessary, for which service oi'cupants of houses must 
pay, and also provide receptacles. This is done in the daytime, and 
the whole is likewise dumped in the sea '2 miles from the shore. The 
land is not undcnirained, the soil, while quite fertile, being jiermeated 
with rock of huge proportions. The street sweepings, refuse from the 
stores and business part of the city, and the waste earth froui excava- 
tions are dumiied in the end of James Bay, an arm of the straits which 
runs easterly from the harbor in the heart of the city. In the course 
of the past twenty years, several acres have thus been reclaimed. It 
is anticipated that, if this is coutinucil, the upper portion of James 
Bay will be tilled up some time during the next century. 

The factories here have no trouble in consuming all their wast« 
products for fuel. They are inspected occasionally, to see that their 
surroundings are not a menace to the public health. 

ABATTOIR, RBFUSB AND ANIMALS. 

Abattoirs are not allowed in the city limits. Butchers are com- 
pelled to either cremate or bury the refuse of their markets and 
abattoirs. 

Dead auiuials, horses, cows, cats, dogs, etc., are cremated on I^ss 
Bay beach, under the direction of the sanitary inspector. With two 
barrels of lime and driftwood gathered from the sUor<>. a horse is so 



SEWAGE. AND GARBAGE IN FOREIGN COUNTRIES. 179 

thoroughly cremated in twenty-four hours that nothing is left but a 
few ashes and the horse's shoes. The cost of such cremation is $8 a 
head. 



NANAIMO. 

This is a city with a population of 6,000. 

The garbage resulting from the waste of kitchens is collected by 
Chinamen, who use it to feed pigs. Any garbage or refuse remaining 
is thrown out upon ash heaps and removed by city scavengers monthly. 

Old tin cans find their resting place on the ash heaps, and, with the 
dead animals, are either burie<l, burned, or towed outside the harbor 
and dumped. 

There being no system of sewerage, there are no drains except near 
the sea. Household slops are usually thrown down drains leading to 
street gutters. 

The local health board provides that all cesspools shall be closed and 
all houses provided with earth closets, having boxes of specified size 
and type. These boxes the scavenger empties once a month, and the 
night soil is carted away and dumped outside the city limits. 

No slaughterhouses are allowed within the city limits or within 250 
yards of any dwelling, other than that of the man in charge. They are 
subject to periodical inspection, and must be thoroughly cleansed at 
frequent intervals. All refuse must be collected and disposed of 
weekly. It is usually turned into manure, and is taken by the small 
farmers in the neighborhood for that purpose. 



WET^L,TXGTON. 

The population numbers 2,000. The garbage is collected by China- 
men. Old tin cans and other refuse are removed by the scavenger 
monthly. 

There is no system of sewerage, and all persons are required to pro- 
vide boxes of a certain pattern for excrementitious matter. These 
boxes are emptied by the scavenger monthly, and the night soil is 
dumped outside of town. Drains, where they exist, run into the street 
gutters. Dead animals are carted away and buried. There are no 
slaughterhouses in the vicinity. 



OTIIKU TOAVNS. 



The other towns on the island — Union, Alberni, Chemainus, Dun- 
cans, Sidney, Esquimalt, etc. — are sniall settlements, and are under 
the regulations of the provincial board of health. 
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Garbage and other like refuse is consamed and disposed of by each 

householder. There is no sewerage system in any of these towns. 

Earth vaults are used. 

Abraham E. Smith, Consul. 

Victoria, March 8, 1898. 



o:n^tario. 

FORT ERIE. 



In answer to Department circular dated January 20, 1898, 1 would 

say this district has no large city, and garbage, etc., is not treated by 

modern or scientific methods or in any way that would be of special 

interest to the Department, 

OssiAN Bedell, Consul. 

Fort Erie, February ^i, 1898. 



GLTEIjPII, 

The garbage and sewage in this district are not treated by modern 
scientific methods, and even in this city, the county seat of Wellington 
County, there is no sewerage system, which is a severe menace to 
health. 

The town of Berlin, which is situated in the Gait consular district 

and is considered the most progressive town of western Ontario, has 

had a " sewer farm'' in operation for some two years. 

Charles N. Daly, Consul. 
GUELPH, February 15y 1898. 



n AMI L to:n^. 

The city of Hamilton is situated on the southern shore of Burling- 
ton Bay, at the head of Lake Ontario, occupying a slightly elevated 
plateau extending about a mile to the foot of the bluft* which encircles 
the Dundas Valley and reaches Niagara Falls. It has a population of* 
50,037, according to the census of 1897, and includes within its limits 
3,990 acres. The assessed value of property is $29,350,630. The water 
supply is taken direct from Lake Ontario and filtered through sand 
before being carried to a reservoir, from which the mains are directly 
supplied. Burlington Bay is 7 miles long and about 4 miles in its 
greatest width ; it is fed by no considerable streams, and is cut off from 
the lake by a sand bar, through which a canal nearly one-half mile in 
length affords entrance; but a sufficient current is not established in 
the bay for its purification from foreign deposits. 
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DISPOSAL OF GARBAGE, WASTE, DEBRIS, ETC. 

The scavenger system in operation here does not differ materially 
from that common to cities of this class, excepting that the men are 
required to remove regularly all garbage and other rubbish from lanes 
and alleyways on their respective beats, and clean the same, and also 
to cut and remove all thistles, grass, and weeds therefrom. 

Ashes, cinders, clinkers, garbage, house offal, broken crockery, old 
tins, and metals of all kinds, branches of trees, grass, weeds, boots and 
shoes, straw, and all kinds of refuse matter except manure and night 
soil must be deposited i)i barrels or boxes by householders and occu- 
pants of shops, stores, and public buildings, and the occupants are 
informed of the hour at which the wagons will call for them. Collections 
are made weekly, except during the heated term, when they are made 
semiweekly. Up to the present time, these collections have been 
dumped, unassorted, into inlets and ravines of the bay, but an inciner- 
ator has been practically determined upon by the board of health. 
This will be connected with the sewage-disposal works, and each house- 
holder will be required to keep separate receptacles for garbage and 
house offal, which, with their fish, fowls, and animals of all kinds (at 
present buried), will be delivered at the incinerator. For years to come, 
the inlets and ravines at the bay will afford dumping ground for all 
other waste. The cost of the scavenger service fbr the year 1897 was 
$5,977. During the coming summer, it is proposed to increase col- 
lections to an extent which will add nearly one-fourth to the cost. It 
is impossible to give the number of houses connected with the sewers, 
as they are not enumerated in the official reports. There are nearly 51 
miles of sewers in the city, draining an area of 2,327 acres, leading 
1,663 acres not yet drained, the latter being in the form of recent 
additions to the old city limits. There are 7,050 privy vaults and 673 
earth closets in use in the city; these are mainly connected with the 
older and poorer class of dwellings. The excrementitious matter is 
removed by scavengers licensed by the city, the owner or occupant of 
the building paying the cost. It is used on the farms near the city as 
fertilizer. The street sweepings of the asphalt pavements are given free 
to farmers, who contract to remove them every night. The cleaning is 
done by the city under the direction of the street commissioner. There 
are no slaughterhouses within the limits of the city, and only one 
packing house. The refuse from the packing house, as well as spoiled 
meats from the market house, are sold to a manufacturer of fertilizer. 
The sludge that is pressed into cakes at the sewage-disposal works is 
estimated to be worth $2.04 per ton as a fertilizer. Being a novel 
prodnct, the farmers have not yet realized its value, and thus far it has 
been given free to any who will take it away. The amount of sludge 
cake from 474,000 gallons averages 2,412 pounds. 
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SEWAGE DISPOSAL. 

I transmit with this report the annual re))ort for 1897 * of Ernest G. 
Barrow, O. L. S., D. L. S., M. Can. Soc. G. E., member Sanitary Institute 
(England), city engineer and manager waterworks, to whose courtesy I 
have been under great obligation during the prosecution of this inquiry. 

In 1852 and 1853 the first main sewers, on James and Catherine 
streets, were built into the bay, and the present system steadily devel- 
oped until completed in 1884. In 1895, the discharge of sewage into still 
waters at the east end of the bay was proven a nuisance, and an injuno- 
tion obtained from the high court of justice restraining its further 
deposit. In 1896, a by-law providing for the erection of sewage-disposal 
plants at the east end inlet and the foot of Ferguson avenue, and 
authorizing an appropriation of $85,000 therefor was voted by the 
people, and in May, 1897, the firut plant of that character in the 
Dominion of Canada, and, so far as I can ascertain, the third on the 
Continent of America, was completed and ready for service at the east 
end. As these works drain only the east end of the city, which is a 
residence portion with a population not exceeding 8,000, the average 
daily volume of the sewage to be disposed of in dry weather is only 
474,000 gallons. 

The annual cost of operating the east end station is estimated as 
follows: 

Wages $2,388.00 

Lime, 1,204 bushels 192.64 

Alum, 15,000 pounds 225.00 

Coal, 598 tons, at $2.10 1,255.80 

Oil and waste 100.00 

Total 4,161.44 

The substitution of sulphate of iron for alum is expected to make a 
very material saving, and the superintendent estimates that the quan- ' 
tity of coal used will be hereafter reduced. The estimates for the Fer- 
guson avenue station are not much in excess of those for the East End 
station, although the capacity is more than quadrupled, and the engi- 
neer is satisfied that the entire sewage of the city could have been 
handled In a single plant at a great reduction in percentage of annual 
cost. The cost of the east end plant was about $38,000, and its 
capacity is an average dry-weather flow of 500,000 imperial gallons. 
The second plant, at the foot of Ferguson avenue, has been completed 
and put in operation this winter at a cost of about $44,000. Its 
capacity is an average dry- weather flow of 2,000,000 imi)erial gallons. 
As improvements suggested by the practical operation of the East End 
plant and by examination and comparison with other disposal systems 
have been incorporated, this may be assumed to exhibit the status of 
such appliances to date. 

' Transmitted to tbe Department of Agriculture. 
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Under the gaidance of Mr. Robert MacKay, superintendent of the 
Fergason avenae works, I made as thorough an examination of the 
plant as was possible for a nonprofessional. The works are sitaate 
directly on the bay front. The 2-story brick building contains two 
centrifugal engines, each with a pumping capacity of 3,175,000 imperial 
gallons every twenty-four hours, making a disposal capacity of at least 
6,000,000 gallons daily. The territory drained by the sewers emptying 
into these works comprises the business, a large part of the manufac- 
turing, and the principal residence districts of the city, so that the 
I)opulation served may be safely put at between 30,000 and 35,000. All 
the sewers in the district empty into an interception sewer one block 
above the works, and thence the sewage is carried by one main sewer 
to a receiving well, which is at the west end of the building. This well 
is 14 feet deep from its top to the bottom of the mouth of the sewer 
and 4 feet below the mouth of the sewer halfway across, and thence 6 
feet to its deepest part. The well is 12 feet in diameter and is divided 
in the center by an upright grating, through which the sewage filters 
into the deeper part of the well. The purpose of this grating is to 
keep back paper scraps or any rubbish washed into the sewers that 
would choke the suction pipe and the pumps. It requires frequent 
attention, and is kept free and open all the time. After the sewage 
filters through this grating it passes into the lower part of the well, in 
which are the suction pumps. The centrifugal pumps are in the end 
of the building adjoining the receiving well, and in ordinary weather, 
one pump will dispose of the sewage as fast as it runs into the well. 
In the rainy season both pumps may be required, but in case of serious 
flooding, where the combined work- of the pumps is not sufiicient, a 
butterfly valve is provided outside of the well, which may be closed 
and the contents of the sewer for the time being carried down to the 
bay, passing through a weir at its mouth. This, however, is only a 
temporary expedient, for as soon as the sewage in the well is lowered 
to the mouth of the sewer, the valve is opened and the combined power 
of the pumps keeps the well clear until another rush from the sewers 
occurs. As the daily dry- weather flow of sewage in this district does 
not exceed 1,500,000 gallons, it will be seen that, except during extreme 
rainfalls, the two pumps will be more than able to dispose of it. 

The sewage is pumped into a channel that runs from west to east of 
the building. In the center of the building are the two mixers, one 
containing lime and the other sulphate of iron in solution. These 
ingredients are proportioned at the rate of 3 grains of lime and 1 grain 
of sulphate to each imperial gallon of sewage passing through the 
channel on its way to the outer weir at the east end of the building. 
This begins the deodorizing process. The superintendent is of opinion 
that he can diminish by one-half the quantity of lime, and also make a 
liberal reduction in the sulphate used at the East End station. In 
extremely cold weather, he thinks he can do the* work without either lime 
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or iron. In the year 1896, at the disposal works in the city of Jjoudon, 
England, it cost $410,000 for alumina, which was originally used with 
the lime. In 1897, sulphate of iron was found to be a substitute for the 
alumina, and by its use there was a saving of $285,000 for that year. 
Both of the Hamilton works are now using sulphate of iron, but 
Engineer Barrow has conducted experiments to a stage where he feels 
confident that by adding filters of anthracite coal, only the solution of 
lime for precipitation will be required. The coal evidences a chemical 
action not shown in experiments with coke and charcoal. His experi- 
mental filter is filled with 6 inches of sand, 12 inches of coal dust, 4 
inches of ^-inch coal, 10 inches of l^inch coal, and 4 inches of 2t^-inch 
coal. The coal in these filters, after being in use a year, may be 
replaced and used for fuel. 

The rush of the sewage toward the channel that leads into the pre- 
cipitating tanks begins the work of purification. There are six precipi- 
tating tanks, 140 feet long by 35 feet wide. In the center of each tank 
is a sludge drain. The sewage is conducted from the weirs into the 
precipitating tank, and, slowly passing through the tank, the black 
sludge is precipitated to the bottom and the clear water allowed to pass 
out into the channel on the north side and down steps, to aerate it; 
this is then discharged into the bay. When the water arrives at this 
point, it appears as clear and free from odors as drinking water from a 
hydrant. At the entrance of each of the precipitating tanks are two 
valves, one of which is called the " skimmer," through which the water 
passes, and the other the sludge valve, through which the sludge is 
carried down through pipes that run in an underground tunnel and on 
to the sludge well at the rear of the building. From this well, the 
sludge is pumped into the presses in the building and subjected to a 
very high pressure. It is pressed into cakes 28 inches in diameter and 
half an inch in thickness, and is then ready to be carried away for use 
as a fertilizer. Its value as a fertilizer is indicated by the following 
rei)ort of Prof. E. B. Shuttleworth, analyst, of Toronto: 

The following is the result of au analysis for manurial purposes of the press 

cake from the sewage disposal works at Hamilton : 

Peroentage. 

Total nitrogen 470 

Phosphoric acid as phosphoric anhydride 276 

Potash as potassium oxide 0. 038 

Moisture 22.890 

The press cake was evidently not in the condition as received from the press. As 
soohy it would have contained about 50 per cent of moisture. It had been to some 
extent air dried, but not as fully as possible. In order that a comparison may bo 
made with similar sludger produced in English sewage works, I have compiled 
the following table. All of these sludges were not produced by the same method 
or process, and some were air dried, ns indicated by the amount of moisture, but 
if this contained water is borne in mind, the results are fairly comparable. In order 
to calculate theoretical manorial value, it is customary to take the nitrogen m the 
form of ammonia, and the phosphoric anhydride as phosphate of lime. The estima- 
tion may therefore be more intelligible if expressed in this manner: Ammonia, 0.57 
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per cent, or 11 pooDds 4 ounces to the ton; phoflplinte of lime, 0.60 per cent, or 12 
poands to the ton. I append in this relation some of the oalculatod theoretical 
values of sludges, but it must be remembered that these values are only comparative, 
the real commercial worth being that which can be realized in the market. 

Percentaffe manurial contents of rarioua newdge sludffea. 



Hamilton. 



Nitrogen 0.470 

Phosphoric acid I .276 

Moisture i 22.89 

Value per ton *2. 04 



"hTm"« i»'«'f"'- 



I.<eedH. ('oventrv. 



0.49 

.72 

13.16 

$2 44 



0.62 

.80 

8.90 

W. 23 


0.66 

.64 1 
16.40 ' 
13.67 

1 



0.92 

l.M 

14.04 

$4.31 



The low value of the Hamilton cake may be attributed to three causes: (1) The 
greater amount of moisture iirenent; (2) variation in process; (3) smaller proportion 
of water closets in houses on sewage areas. 

In order to exhibit the Hamilton slndge in relation to barnyard manure, I append 
the following comparison, from which it will be seen that the partially air-dried 
cake is of about etjuiil theon*tical value with that of ordinary fresh cattle mauare, 
and below that of good well-rott-ed dung from well-fed cattle. 

Comparison of barnyard manure ivith Hamilton press cake. 



Hamilton 
press cake. 



Fresh 
manure. 



Rotted 
manure. 



Good 

rotted 

manure. 



NitroKen 

Phosphoric anhydride. 

Moisture 

Potash 



0.47 


0.45 


.27 


.21 


22.8 


71 


.03 


.52 



0.58 ' 


0.64 


.:{u 


.S3 





75 


.50 


.50 



It will be necessary to remember that in practice, farmyard manure of equal mano- 
rial value with sewage sludge is preferable to the latter, as it leaves the land in a 
more open and suitable condition. As far as my experience with manures in this 
country goes, I do not think that it would >»e wise to calculate much on the press cake 
as a source of profit. This view is in accordance with general experience in England. 

When the shulge drain in the center of each precijntating tank 
becomes full, the water is drawn oft' to facilitate cleaning it out. If 
the water so drawn oft' is not clear and free from odor, it is sent down 
through pipes in the tunnel to the sludge well and again passed through 
the presses, when it comes out clear and almost sparkling. There is no 
odor to the water, and after the sludge passes tl>rough the presses it is 
also solid and odorless. The building in which the pumps, presses, and 
all machinery is located is divided by a glass partition, so that the engi- 
neer can have oversight of the working of the machinery and be free 
from any noxious odors that may arise while the sludge is being pressed; 
and that is the only stage during the whole process, from the time the 
sewage leaves the receiving well at the start until the solids are passing 
through the press, that is in any way oftiensive. The water passes into 
the bay apparently i)ure and cloar, and the sludge, if not used as a 
fertilizer, may be burned in the incinerator .with the garbage of the 
city. Experiments now in ])rogre8s may show that the sludge can be 
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SO chemically treated that it may be used as fuel in the furnaces and 

caase a saving in the coal bill. 

The officials and people of the city of Hamilton believe that they 

have solved the problem of sewage disposal, and that the method in 

use here can be adapted to any city or community without extravagant 

cost. 

Jas. M. Shbpard, VouhuL 

Hamilton, March 20^ 1^98. 



Consul Culver sends from London, under date of February 19, 1898, 
official reports^ concerning the present condition of work on the sewers 
in that city, from which it appears that $150,000 are to be expended in 
the construction of intercepting sewers and the establishment of filtra- 
tion beds. The length of the new sewers will be 39,325 feet, of which 
21,000 have been completed. 

Consul Hunt, of Palmerston, under date of May 28, 1898, sends the 
following clipping: 

[ From the Daily Fre*i Press of London, Ontario, Wednesdaj', May 26, 1808.] 
SKWAGK DISPOSAL AN1> PURIFICATION. 

Oar BysteiD; whioh is known as the international process, is recognized as being 
the best method of sewage purification, and it may be stated that it is the most 
widely nsed and adopted in Great Britain. 

The process is too well known in Great Britain to need a lengthy detailed descrip- 
tion, hut briefly it may be said that the purification is effected firnt by deodorizing 
the sewage and precipitating the solids in settling tanks by moans of a chemical 
precipitant and deodorant known as ferozone, and then by filtering the ferozoned 
sewage through a speciaUy i>repared filter bed containing pohirite, through the 
medium of which a very high degree of purity is obtained in the efflnent. 

The international system was first put into operation in England about eleven 
years ago, at the sewage works of the then local board of Acton, now the district 
council, where the system is still in successful operation. 

The combination of the ferozone and polarite system has been most snccessfnlly 
carried out since then by a great number of councils, corporations, and other 
authorities, as it recommends itself on account of the small space required for the 
tanks and filters, the fact of the works being thoroughly under control, the use of 
no costly plant or machinery, and the minimum amount of labor required to carry 
on the process. Its consequent economy and assured efficiency have given to the 
process the foremost place among the sewage-disposal systems of any country. 

In explanation of the process: The sewage receives its proper proportion of 
ferozone as it fiows from the sewer into a chaunel through which it passes to the 
settling tanks, the ferozoned sewage flowing on into another channel, which sur- 
rounds the top of the tank on the outside and passes down from it through a series 
of vertical pipes which enters and delivers the sewage into the tank near the bot- 
tom, thus aiding materially the sedimentation of the suspended matters carried by 
the sewage, and depositing them almost as soon as the sewage has been delivered 
into the tanks. The sewage water then rises up inside and flows out through iron 
channels placed across the mouth of the tanks near the top to the filters and comes 
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oat again from the lilterH, having a Hntticient degree of purity to allow it to flow 
into any river, stream, or body of water without i>ollating the same. 

The candy precipitation tank, which embodies new and valuable principles both 
tot the removal of the sludge and for the iulet of the sewage into the tank, is the 
outcome of exhaustive experiments, and it has solved the sewage-tank problem. 

The method of working the candy tank is as simple as it is effective. The bottom 
of .th() precipitation tank is built flat, in the center of which is pivoted a horizontal 
perforated pipe, reaching out to the side of the tank. This pipe is pivoted on 
another pipe, which may be carried up to within a foot or two of the full water 
level in the tank, through wliich the sludge is discharged without -pumping. The 
pivoted pipe is revolved from the outside of the tank when the tank is being 
cleaned. The perforations in the pipe being on the underside thereof and only a 
few inches apart, and the pipe itself being but a very little above the bottom of the 
tank, Just enough to clear it, therefore, when rotating the pipe, every inch of the 
bottom will be thoroughly cleaned from sludge, this being drawn or sucked away 
from the whole of its surface, whence it can be piped to any desired spot. The 
movement of the perforated pipe rlnring the cleaning process is very slow. It creeps 
over the bottom of the tank, sucking into itself the thick sludge, without the 
possibility of any disturbance in the tank. 

The sludge produced is only about half the bulk of that which is drawn or swept 
away from any other form of precipitation tank. This is a feature of ccreat impor- 
tance, inasmuch as the sludge is the foulest thing in the whole of the sewage treat- 
ment, and to reduce its bulk or minimize the quantity of water mixed with and 
polluted by it is a point the importance of which will be recognized by all. Further- 
more, the removal of the sludge as described does not interfere with the flow of the 
sewage into the tank while that x)roce8s is going on, for when once the ''candy" 
tank is started, its working need novet cease; by day and by night the sewage, 
with the addition of the precipitant, is running into the tank, and as continuously 
running out of it in a clarifled condition. The sludge being removed at intervals, 
as described, the tank is kept clean and sweet. Moreover, the rotation of the 
sludge pipe can be caused to cleanse the sides of the tank by means of a squeegee 
attached to the shaft. The time taken to remove the sludge is from three to ten 
minutes, varying w^ith the size of the tank, and very little power is required to 
rotate the sludge pipe. 

The method by which the sewage is let into the tank is also of great importance, 
inasmuch as it causes the eillnent water to become clear and bright^ and in good 
condition to go to the Alters. 

The chemical which we use, called ferozone, is acknowledged to be the best and 
most powerful preciintant and deodorant known for sewage purification. It is rich 
in salts of alumina and salt« of iron, both in the ferrous and ferric condition. By 
virtue of its soluble salts it soon causes subsidence of the suspended solids. Fero- 
zone attacks the molecular constitution of that ])ortion of the organic matters in 
solution which can not be removed by ordinary ])recipitation in the settling tanks. 
It so alters the constitution of these putrescible matters that further oxidation 
thereof by filtration through polarite becomes certain, and under complete control 
at all times. The sludge precijiitated by it is richer in ammonia than that produced 
by the lime or other processes, and is therefore of more value as a fertilizer. 

Polarite is successfully used in the filters for purifying the ferozoned sewage 
water from the putrescible matter which is dissolved therein. Polarite is a black, 
hard, and highly porous substance, insoluble in water and practically everlasting, 
and does not require to be renewed. It is also a powerful deodorizer and decolorizcr, 
as well as a purifier, by virtue of the oxygen occluded in its microscopic pores, and 
constantly sup])lied by the surrounding air and water. It purifies polluted waters 
by oxidizing the already partially broken down noxious organic matter dissolved 
therein, and converting them into innocuous, inorganic, and saline matters. 

The efficacy of a deodorizing, decoloriziug, and purifying material depends mainly 
on its power of occluding oxygen. Tho efficacy of polatvt<s «& ^^^3C5\^«^^^^.^'<^^s>s»ft- 



188 SEWAGE AND GARBAGE IN FOREIGN COUNTRIES. 

waters is marvelous and its duration unlimited. As a water purifier, it can scarcely 
bo overestimated. The polarite filter beds at the Acton and Hendon sewage works 
arc now as good and effective, after continuous use since 1887, as when they were 
laid down. Polarite supplies a long-felt want for sanitary purposes where a satis- 
factory sewage effluent or a good drinking water is required. The oxidizing and 
purifying powers of polarite have been fully tested and favorably reported on by 
such high authorities as Sir Henry E. Roscoe, F. R. S., etc. ; Dr. E. Frankland, F. K. S., 
etc. ; Prof. Henry Robinson, and other eminent sanitary scientists. 

The clarified sewage water that flows on the polarite filter beds from the tanks 
for final purification produces an effluent that satisfies the demands of the most 
advanced sanitary critics. It will not decompose in hot seasons, but it will remain 
inodorous, nonputrescible, clear, and tasteless. It would not kill fish, and it is 
purer than the natural waters of many rivers. 

The international system has been in constant and successful use by Her Majesty's 
Government at Parkhurst, Isle of Wight, since 1889, and at Balmoral Castle, and 
also at the public works of various corporations and councils, including those of 
Acton, Hendon, Huddersfield, Castle Douglas, Guildford, Swinton, Normanton, Roy- 
ton, Astley Bridge, Crompton, Chorley, Gorton, Alcester, Lincoln, and quite a num- 
ber of other places, where it has been adopted, after full investigation, in preference 
to all other systems. 

It is in operation in India, Singapore, Malta, Qibniltar, the Cape of Good Hope, 
Australia, and at the Cahir Barracks iu Ireland. 

The company have permission to publish the following abstract firom a report 
made by Dr. E.Frankland, Ph. D., D. C. L., LL. D., M. D., F. R. S. (oneof Her Majesty's 
commissioners to inquire into the pollution of rivers), to Major TuUock, R. E. C. B. 
(the chief engineering inspector of the local government board), on the results of 
his investigation of the above-named company's process as carried out at the sewage 
works near Acton, where the crude sewage is first treated with ferozone in subsi- 
dence tanks for precipitation, and the effluent therefrom then passed through polar- 
ite filter beds for final purification : 

''These results show that the raw sewage contained a very large proportion of 
highly polluting suspended matter and an unusually large amount of foul organic 
matter in solution; and further, that the effluents from the subsidence tanks and 
filter were derived from sewage of about equal polluting power as regards dissolved 
organic matter, 

'' In the subsidence tank, the suspended matter was reduced from 240.80 parts pel* 
100,000 of raw sewage to 5.92 parts per 100,000 of tank effluent, whilst the effluent 
from the filter was free from suspended matter. It was clear and transparent. This 
is a satisfactory result. 

''The ell'ect u])on the dissolved organic matter in the subsidence tank is very 
remarkable, its amount being reduced to little more than one-tenth of that j)re8ent 
in the original sewage. 

"In its siibscfiuent passage through the filter, the dissolved organic matter is still 
further reduced to nearly one-sixteenth of that present in the original sewage. It 
is now iu a state of purity greatly exceeding that prescribed by the standard of the 
rivers pollution commissioners. 

"No chemical process of purifying sewage has ever, in my experience, approached 
this in efficiency ; and if the results obtained at Acton can be accomplished in other 
places, a most important advance will be made in the purification of the sewage of 
towns. 

"I need scarcely add that the effluent from the filter is not only clear but inodor- 
ous and inoffensive. It is, of course, not tit for dietetic purposes, but it may be 
admitted in large volumes into running water without creating any nuisance." 

Since Dr. Frankland's report was made, results equal and superior to those obtained 
at Acton have been accomplished by the International Company's system at other 
sewage works erected by them, thereby fully confirming Dr. Frankland's opinion. 
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PAIiMERSTON. 

Gonditiou8 in this (.'onsular district offer uo suggestions whatever 
contributing toward the object expressed in the Department (iircuhir. 
The disposal of garbage and sewage in any manner other than that 
employed in primitive days, or the utilization of either for fertilizing 
purposes, are subjects that do not appear to engage the attention of 
the i)eople in this community. Of the thirty-two largest towns in 
this district, with populations ranging from 200 to 3,100, not one has 
what might be termed a thorough system of sewage, or any up-to-date 
methods of disposing of the contents of same or of utilizing garbage 
or other wastes for fertilizing purposes. Generally, individual cess- 
pools are employed for home drainage by the more i)rudent, but where 
there is a stream to facilitate the sanie, an occasional property owner 
drains to it, in the most direct manner, however, seldom carrying the 
drain beyond the limits of the (•ori>oration, regardless of the fact that 
in the summer months, when the streams are low or nearly if not 
quite dry, the deposit l)ecomes a menace to the ]mblic health. Once a 
year, the premises of property holders in the small towns in this 
vicinity are required to be cleared of ashes, cans, garbage, weeds, etc,, 
and the expense thereof is borne by those immediately benefited. All 
such accumulations are hauled to some low or waste spot in the town 
or outskirts, and there made to do duty in the forming of new ground 
or the filling in of the approaches to bridges, culverts, etc. A few of 
the residences and hotels of two or three towns on Lake Huron and 
Georgian Bay have availed themselves of those bodies of water for 
drainage puri>oses, but it is doubtful if a town system of sewerage, 
even in places on the lake front, exists in the entire district. Appli- 
cation to the town clerks and health officers of the representative 
towns for by-laws and health reports of interest in this connection, 
elicits only the response that by-laws have not been printed for many 
years and are unobtainable, and that health officers' reports, whether 
made verbally or in writing, are seldom if ever printed, never for gen- 
eral distribution. The few that have been examined in the local 
papers contain no recommendations of value outside the particular 
town interested. Dead animals are required to be disposed of by the 
owners and at their own expense; there is no thought of utilizing them 
in any way. Wood ashes (wood being more generally used for fuel 
than coal) are usually saved through the winter and sold in the spring 
to local collectors, who buy for United States manufacturers of fertili- 
zers. Slaughterhouse and market refuse is cared for by the owners of 
such i>laces at their own expense. In view of the facts stated, it is 
perhaps needless to say that the filtration or chemical treatment of 
sewage and the cremation of garbage receive no attention here. 

LoTON S. IlrNT, Conml. 

PAI.MERSTON, April l^J, I8!)S. 
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PORT STANIiEY ANI> ST. THOMAS. 

The population of St. Thomas is (approximately) 13,000. 

The waste of animal and vegetable foods is mostly collected by per- 
sons living on farm lands adjacent to the city, and used for feeding 
swine. A considerable number of householders burn such waste 
material. 

Tin cans, bottles, broken glass and crockery, ashes, old shoes (when 
not burned), scraps of leather, worn-out houseliold articles, and cook- 
ing utensils of metal or other materials are deposited in the ravines. 
In this way street sweepings, being largely dust of stone and clay, are 
used to fill up ground. The ravines are very deep and a large quantity 
of refuse is used. The last 4 feet of filling is good earth. 

The streets are macadamized, broken stone being used for the sur- 
fiEK^e; the main street is paved with cedar, but is soon to be repaved 
with vitrified brick. All are swept. 

Household waste waters are generally tun into sewers, but in cases 
where there is no sewer connection, such waters, with the exception of 
chamber waste which is put into the privy vaults, are thrown on the 
ground. The yards or garden lots, as a rule, are large, all residence 
houses being detached, with a good-sized space between them. 

Dead animals of all kinds are removed to a place outside the city 
limits and buried, no particular spot being selected for the purpose. 
Market refuse is treated in the same way. 

All scavenger work in this municipality is done by private parties, 
who are paid by the individual having garbage removed, or at whose 
expense it may be removed when ordered by the inspector. The prices 
charged are: For a 1-horse load of ordinary garbage, 25 cents; for a 
2-horse load, 50 cents. 

Excrementitious matter not water carried is removed to a farm and 
plowed in with straw as fertilizer. It is removed by the air-tight barrel 
system, a deodorizing disinfectant being used while the work is in 
progress. The cost to the householder is 40 cents per barrel, or $2 per 
cubic yard. 

The sewer system is combined, and discharges into a large creek 
outside the city limits. 

As the city does not appoint any person to do scavenger work or 
contract to have the same done, but merely requires, through its 
inspector, the householders to keep their premises in good sanitary 
order, it is impossible to ascertain the income accruing to those who 
perform the work. 

The city is regarded as one of the most healthful in the Province, 
the people being unusually exempt from epidemic or extraordinary 
disease. 

M. J. Burke, Consul. 

Port Stanley and St. Thomas, February 26^ 1898, 
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TORONTO. 

Oonsul Sewell sends from Toronto, March 21, 1898, copy of the city 
engineer's report, containing accounts of street cleaning, garbage dis- 
posal, etc. The following extracts are from the report: 

The city Oi Toronto is sitaated upon the northern Hhore of Lake Ontario^ about 
40 miles easterly of its western terminoA. It lies in latitude 43^ 39' 10^' north, lon- 
gitude 79^ 2S' west, on a plateau gently ascending north for a distance of 3 miles, 
where an altitude of about 220 feet above the lake level is reached. It extends 
about 8 miles along the lake and is generally level, with slight depressions at points 
where minor water courses formerly existed. The River Don flows through the 
eastern part of the city and the River Humber immediately to the west of its west- 
em limit. The hiirbor is formed in front of the city by a sandy island that lies to 
the south, at a distance of about a mile and a half. The area within the city limits, 
not including the island or portions of city land covered by water, is 10,391 acres, 
or 16.2 square miles. Iq this area there is a population of 220,000, by city directory 
census. There are 257.40 miles of streets, of which, including broken-stone road- 
ways, 177.9 miles are paved and 79.74 miles unpaved; 82^ miles of lanes; 228.52 
miles of sewers; 249.627 miles of water mains. Annual revenue from waterworks, 
1896, $454,000; 7,000,000,000 gallons of water snppliod annually. Total assessment 
of property in city, $192,995,522 ; property in city exempt from taxation, value, 
$22,158,516. 

Percentagw of different clatBes of pavement in the city. 

Per c<»Dt. 

Cedar block 42.23 

Stone and scoria 31 

Asphalt 5.67 

Wood on concrete 21 

Macadam 15. 43 

Unpaved 30.98 

Cedar block, with asphalt between tracks 2. 47 

Cedar block, with brick between tracks 1. 92 

Macadam, with stone sets between tracks 27 

Brick on concrete 51 

100.00 
Total miles.. 257.40 

STREET 81'HINKLING. 

Tlie wagons distributed 104,053 loads, representing 52,026,000 gallons of water, 
making a grand total of 74,237,500 gallons consumed this year in the street-watering 
service. 

We have received inquiries and requests for information regarding the trolley 
system of distribution from various municipalities thronghout the province where 
an electric street-car service is in operation, the scheme apparently being generally 
approved of. 

SCAVENGING. 

There have been no changes of importance in this branch of our work. It is sat- 
isfactory to note that our efforts to induce householders to keep ashes and garbage 
in separate vessels, also to discontinue the practice of throwing the stuff loosely on 
the lanes, have met with a fair measure of success. The total number of loads 
removed by the scavengers was 109,096, of whioli 32,329 were garbage and the 
remainder (76,767) ashes. The garbage was consumed at the crematories, together 
with 448 dead cats and 397 dogs. The ashes were used for filling in various lands. 
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STREET CLEANING. 

This importaut service, so closely allied to the health and comfort of the citizens, 
has rec4'ived every attention. The work has been very mnch handicapped as regards 
block-paved, streets by reason of their defective condition, it being simply impos- 
sible to clean them thoroughly, with the numerous holes and cavities in the blocks 
making a lodgment for the dirt. The expense of the work ih also materially increased 
from this cause. The main thoroughfares, paved with asphalt, are still cleaned by 
the patrol or hand system during the summer season. It is the only satisfactory 
method where the traffic is heavy. We have, however, discontinued the system on 
most of the asphalt-paved streets in the residential section, substituting the machine 
brooms, which are put on once, and occasionally twice, each week. The reduction in 
the expenditure on that branch of the work has been applied to the ordinary street- 
cleaning service. The appropriation voted by council was $.54,000, out of which we 
spent $11,694.47 before the date of commencing the cleaning proper — namely, March 
18 — on the removal of snow from bridges, street intersections, roadways, channels, etc. 
Allowing a further sum of $4,374.56, cost of cleaning asphalt pavements, leaves 
$37,930.97 as the sum spent on the regular service. Total miles cleaned, linear, was 
1,886, which makes the cost per mile $20.11. Number of loads of sweepings, scrap- 
ings, etc., removed was 44,806, the bulk of which was used for filling in various sites. 

8KWERS. 

Only 1,6(K) feet of 9-inch and 260 feet of 12-inch pipe sewers have been constructefl 
during the year. The attention of the department has been devoted largely to the 
examination, reconstruction, repairing, cleaning and tlushing of existing sewers, and 
the construction of manholes and gulleys to facilitate future examinations and repairs 
and better disposal of water from the surface of the streets. The total length of 
sewers of all kinds in the city is 228.52 miles, and the length of sewers flushed and 
cleaned during the year was 123.6, at a total cost of $2,764.81, or at the rate of $22.36 
per mile. 



NEW BRUKSWK^K. 

ST. JOHN. 

The city has an estimated popalation of 45,000. St. John was estab- 
lished about the year 1783 and is located on high rocky hills on tlie 
Bay of Fundy, thus afifording plenty of fall to carry off its sewage. 
There are combined sewers constructed on each street, emptying into 
the bay. All of the garbage not fit for fertilizing is dumped into the 
ravines on the bays at the expense of individuals, and is also used to 
fill up and make roads. The fertilizing portion is hauled to a jnivate 
grease and fertilizing establishment at the expense of the company; 
hence there can be no estimate of the cost. The waste of the fertilizing 
establishment is gathered by the farmers. This has been the manner 
of disposing of the garbage ever since the city was organized. There 
is no public crematory for garbage. 

The waste waters from the kitchen, laundry, and chambers are gener 
ally conducted into the public sewers, and where there are no sewers 
the same are emptied into cesspools, and when they are filled the 
farmers take the contents for fertilizer. 
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About three-fourths of the buildings in the city are connected with 
sewers. The excrement is either hauled off at the expense of the owner 
or some individual takes it for fertilizing. 

The street sweepings are collected on the paved streets by the city 
sweeper, and on other streets by hand labor, and the waste hauled to 
the public dump at the expense of the city. The cost can not be ascer- 
tained, from the fact that the statement is kept in the general city 
street accounts. 

The liquid wastes from the factories are conducted into the public 
sewers, and the other wastes are disposed of in the same way as gen- 
eral wastes. 

Old meat from the market is sent to the fertilizing company and the 
balance conducted to the sewers. 

Eefuse from the abattoir and dead animals are gathered by the ferti- 
lizing company, for which a small consideration is paid. 

St. John is the only city of importance in my consular district. 

Ira B. Mters, Consul. 
St. John, February 16 j 1898. 



WOODSTOCK. 

I have to report as follows concerning the sewer system in use at this 
place, which is the only town of any size or in which a sewer system is 
in use in this district : 

The corpordtion of Woodstock has a population of between 4,000 and 

6,000. Its sewer system was begun in 1893. At present, not quite the 

whole corporation is connected, but it is expected that practically all 

will be daring the coming summer. The sewers empty into a tank, 

which when full empties into the St. John Biver. It is flushed with 

water. No effort is made to utilize the sewage or garbage of any kind 

with the exception of wood ashes, which are largely sold for export to 

the United States. Street sweepings, with other garbage, are disposed 

of in the river. The factory wastes are also disposed of in this way. 

Abattoir refuse is commonly thrown into hog yards, and Isiter used for 

farm fertilizing. No disposition is made of dead animals other than to 

cover them with earth. 

Frank O. Denison, Consul. 
Woodstock, March i6', 1898. 



NEWFOUINDLAND. 

ST. JOHX8. 

St. Johns, the capital and principal city of the colony of Newfound- 
land, is situated on a hillside and has a population of 28,000. The dis- 
posal of garbage, sewage, etc., is not effected in a modern, scientific 
method in this city or any place in the colony. There are no printed 
reports from municipal or health officers. 
10482 13 
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I have the hoDor to transmit the following general report on the sub- 
ject, I am indebted to the city engineer, J, Kyan, for the information. 

The new or separate system was commenced in 1889. Badolph Her- 
ring, of New York city, was consulting engineer, and Charles J. Harvey, 
of St. Johns, city engineer. The work was designed with a view to suit 
the requirements of a population of 60,000. The outfall is situated 
near the mouth of the harbor, where the current carries all floating 
matter out to sea. The outfall sewer is of brick, circular in form and 
3 feet in diameter. The main trunk sewer is oval inew form), with hol- 
low earthenware invert and earthenware junction blocks, and varies in 
size from 3 feet 6 inches to 2 feet 9 inches drainage area. The northern 
sewer varies from a 24-inch circular sewer to a 12-inch earthenware 
pipe at its upi^er end. The western sewer varies from a 24-inch circu- 
lar brick sewer to a 9-inch earthenware pipe. The sewage of this sec- 
tion is discharged into the harbor through a temporary outfall, which 
will eventually be pumped into the trunk sewer. 

Before the introduction of the new system, a number of stone and 
earthenware pipe sewers were built, which discharged into the public 
drains leading to the harbor. When the new system is completed (there 
are many laterals yet to be laid) these old sewers will be made to do 
duty in draining the surface and subsoil. 

Nearly all the houses in the city, excepting those of the poorer class, 
are furnished with water-closets and baths. A rigid inspection of 
plumbing is established. 

The sanitary department of the municipal council has fifteen teams 
for removing ashes and sweepings each morning. The employees also 
remove night soil in covered iron carts, each night after 11 p. m., 
from houses not supplied with water-closets. All this is carted to farms 
outside the city limits, and mixed with peat or clay by the farmers. 
Bags, old boots, etc., are burned by them when sorting the manure. 

Martin J. Carter, Consul. 

St. Johns, March ^5, 1898. 



NOVA SCOTIA. 

YAUMOI7TH. 

The disposal of garbage, sewage, etc., is not effected by modern 
scientific methods in this district. The town of Yarmouth has a fair 
sewerage system for a place of its size (8,000), The sewers empty into 
the harbor, which is kept quite clean by the rise and fall twice each 
day of a tide of 15 feet. Ninety per cent of the houses in the town 
limits have kitchen sewer connections, and 60 x)6r cent have water- 
closet connections. 

There is no municipal regulation for the collection of garbage or 
other rubbish, and it is not done by the authorities. It is, however, 
done guite well by private individuals, who use such portions as are 
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available for fertilizing, by reducing tbem in tbe ordinary compost pile 

known to all farmers. 

Asbes, sweepings, paper, and other coarse rubbisb are deposited at 

a spot designated by the authorities and are used for filling low places. 

llADCLiFFE H. Ford, Consul. 
Yarmouth, March 7, 1898. 



QUEBEC. 

QITKBEC. 

The city of Quebec is estimated by good judges to contain about 
72,000 inhabitants. There are two lines of sewers, one emptying into 
the St Lawrence and tbe other into the St. Charles Kiver. 

The garbage is mostly collected under the direction of the street 
department and burned. This method has been employed for the past 
two years. Tin cans, bottles, broken glass, etc., are burned in the 
refuse heap. All houses in the city are (connected with the sewer sys- 
tem, and all household and kitchen water is carried oif in that way. 

The streets are kept clean by the street department at the cost of the 
city. I can not give the cost, as it is not kept in a separate account. 

The waste of manufacturing establishments, if liquid, goes into the 
sewers; other matter is burned. 

Each marketman must take care of his refuse. The city conveys 

dead animals to a convenient place and burns them at a cost of about 

$200 per year. 

Wm. W. Henry, Cotutul. 
(JUBBE(>^, February 25 j 1898. 



GASPT^. liASIX. 

In response to the Department instructions of January 20, 1898, I 

have to report that there are no waterworks or sewer systems in this 

consular district, and no system of any kind lor the removal of garbage. 

There are no cities in this district; only small villages of from 200 to 

800 inhabitants. 

Almah F. Dickson, Consul. 
Gasp]6 Basin, February 21^ 1898. 



MEXI(;0. 

ClITDAD JI'AIIEZ. 

Referring to Department circular of January 20, 1898, requesting infor- 
mation concerning the disposal of garbage, sewage, etc., in foreign cities, 
I have to state that the matter is not one treated by modern scientific 
methods in my district, and would be of no special interest for other 
reasons. 
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Ciudad Juarez is a border town with no sewage system, and no 
organized method of disx)osing of garbage is employed. 

Charles W. Kindbick, Consul. 
OiUDAD Juarez, February 24^ 1898. 



TUXPAX. 

In answer to Department circular, I have to state that this city's 

method of collecting garbage is most crude and unscientiflc, and there 

is nothing of special interest to report on the subject. 

A. B. Jones, Consul. 
TUXPAN, March P, 1898. 



BRITISH HONDITRAS. 

This colony does not use garbage or sewage for agricultural purposes. 
Night soil is deposited in the river, the sea, or in canals that cross the 
town. Garbage that would be injurious to health or oftensive is buried. 
Dead animals are removed outside the limits of the town and buried 
or left to the carrion crows. All other garbage or rubbish is placed in 
boxes and barrels outside of residences and storerooms, where it is 
collected by carts and used to reclaim lands from the swamps that sur- 
round Belize. It is not possible to obtain copies of the sanitary laws 
of the colony, but the foregoing are the most important points. 

Belize is the largest town in the colony, and has a population vary- 
ing from 8,000 to 10,000, according to the season. During the year 
1897, the public scavenger collected and carried to the suburbs of the 
town about 9,000 cart loads of rubbish, of about one-half cubic yard 
each, at a cost approximately of $4,500. The work is in charge of the 
district board. The garbage above mentioned includes tin cans, broken 
glass and bottles, crockery, ashes, floor sweepings, paper, and other 
coarse rubbish. 

There are no sewers in the town. All night soil must be deposited 
in the river, canals, or sea, after 8 o'clock p. m. Householders are 
compelled to use buckets with covers for conveying night soil to the 
water side. Public and private latrines are placed over the water, as 
they are not allowed on the land. There are no systems of water- 
works in the colony. The only manufacturing establishment in Belize 
is an ice factory, the ashes from which are used as filling for low lying 
ground. 

Market and abattoir refuse is used for manure, cast into the sea, or 
thrown outside the slaughterhouse for the crows. Dead animals are 
hauled to the <<campo santo," where some are buried and others left 
for the crows, who make short work of them. The town scavengers 
remove all dead animals found in the canals that cross the town. These 
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canals were dag for sauitary and fire purposes, and are flashed by the 
river or sea, according to the tide. 

Belize is the cleanest town in Central America, and, with the excep- 
tion of occasional epidemics of yellow fever, is fairly healthy as a place 
of residence. 

Albert E. Morlan, Consul. 
Belize, March 4, 1898. 



GUATEMALA. 

Referring to Department circular of January 20, 1898, concerning the 
disposal of garbage, sewage, etc., I have to report that modern scien- 
tific methods are not employed in my district. Sewage is diverted into 
the namerous barrancas or ravines, while garbage is dumped in an 
indiscriminate heap outside the cities or villages, and all animal matter 
is immediately consumed or carried away by buzzards. These birds 
are the scavengers of the country, and every city and village has mul- 
titudes of them. They are protected by law, as well as by public opin- 
ion, and are of invaluable aid in promoting sanitary conditions. 

A. M. Bbaupr]^, Consul' General. 

Guatemala, March lly 1898. 



HONBITRAS. 

Garbage is utilized to no purpose whatever. Towns and villages 
near the seacoast throw all ofial, waste of animal foods, tin cans, bot- 
tles, broken glass and crockery, ashes, and refuse of all kinds into the 
sea. Towns in the interior gather and throw it on a dirt pile and 
cremate it three or four times a yejir, all the work being done by x)6r- 
sons owning homesteads, at their own expense, which is very trifling. 

There are no sewers. Every person sweeps the streets opposite his 
dwelling in such manner that the whole is kept clean. 

There are no factories. Market and abattoir refuse, as well as dead 
animals, are thrown into the sea or cremated. The currents of the 
harbor take all floating substances out to sea in a short time. 

E. WooDViLLE, Vice- Consul. 

Utilla, March 15, 1898. 



SALVADOR. 

San Salvador, with a population of 25,000 inhabitants, is located at 
the base of the San Salvador extinct volcano in the valley Hermosilla. 
Sewerage is by gravitation. Most of the houses are connected to the 
main sewers by a kind of catch-basin arrangement. The main sewers 
do not carry the surface water of the streets, which are thorou!^VN.V^ 
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cleaned in the wet season by drenching ruins. As they are concave, 
the centers form small rivers at those times. During the dry seasons 
they are swept by palm branches, which catch only light material, such 
as papers and leaves or grasses. Owing to the visitations of earth- 
quakes, as well as the poor construction of the sewers, there is a 
great deal of leakage. 

Garbage collection is under control of the municipality, and the 
service is x>oor and doubtless not remunerative. iNTo statistics on the 
subject can be had. A crematory has been built, but when put in 
operation it was found that the expense of the fuel was too great to 
run it, hence it remains idle. Garbage wagons are sent to the private 
houses once a day, and whatever has been gathered is distributed at 
various dumps located in the suburbs where it is desired to fill some 
hole or cavity. Here the vulture feasts every day. 

The market places have long since been made subjects of complaint, 
and time and again remonstrances have been presented in regard to 
their filthy condition, without permanent relief. 

John Jenkins, Cmisul. 

JSan Sai^vador, March 23^ 1898. 



WEST IHDIES. 
CUBA. 

SAGITA LA GRAXDE. 

I have to acknowledge receipt of Department circular of 20th Janu- 
ary last, calling for information relative to the disposition of garbage, 
sewage, etc., and to say in reply, that if there is a country from which 
no such report is possible, it is this island. 

Walter B. Barker, ComuL 

Sagua La Grande, Fehrxmry J28, 18!)8. 



8AT«^riAC;^0 T)K CUBA. 

There is probably no district where our Government has a consul 
where there is less to be learned on the subject of garbage and sewage 
disposal than the one in whiclrl am located. 

With very slight exceptions, there is nothing but surface gutter drain- 
age, and this so imperfect that water usually finds its way quickly to 
the center of the steet, where it drags lazily along and is left to soak or 
evai>orate. In times of heavy rains nine-tenths of the people throw all 
of their waste garbage into the street, to be washed down to the low 
grounds of the city. 

About the same proportion of people allow their ces8i)ools to fill up 
and run over^ oocasionally, they dig a fi'esh receptacle or vault. 
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Perhaps one-tenth of the inhabitants keep barrels in the yards and 
have them haaled away when filled. The cartman dumps the contents 
in the sabarbs. Even the things that would bum, such as pax>er, 
cast-off clothing, or bedding of the dead, are thrown into the streets or 
dumped by the roadside. 

Fertilizing the soil by any process whatever is an innovation not yet 
put in practice in my consular district. This may not seem so strange 
when I am able to state that I have seen cane fields where from 50 to 
80 tons of sugar cane have been annually taken for sixty-five years, with 
no apparent diminution of the crop. 

Dead cattle, horses, mules, and large dogs are hauled to the suburbs 
and dumped by the roadside, the same as other garbage. All other 
animal jnatter is thrown into the streets or on a neighbor's roof, to be 
devoured by buzzards. 

Before throwing a dead cat or dog into the street, it is customary to 
tie a cord to the tail of the animal ; this insures having it hauled away 
from the door, as the children will play horse by dragging it around 
the street, and seldom deliver it again to the owners. 

Pulaski F. Hyatt, Consul. 

Santiago de Cuba, February 26^ 1898. 



DUTCH WEST INDIES. 

Keplying to circular of January 20, 1898, in regard to the disposal of 
garbage, sewage, etc., in this place, I wish to state that there is nothing 
in the method used for the disposal of the wastes of this city that 
would be of any interest to the Department. 

L. B. Smith, Consul. 

OUBACAO, March 21^ 1898. 



FRENCH WEST INDIES. 

There is no sewer system in either Pointe A. Pitre or Basse Terre, the 
only two cities in Guiideloupe, and naturally there are no water-closets, 
sinks, or waste pipes. The abundant water supply flows through 
small square gutters into the sea. In lieu of water-closets, huge sugar- 
loaf-shaped jars of pottery are found in every house. These are 
emptied into tin receptacles which are collected daily by scavengers. 
The service costs about tl a month per family of four persons. 

Household waste, tin cans, broken glass, etc., are piled in heaps 
in the streets in front of the houses every morning, together with 
street sweepings, and these piles are carried away by other scavenger 
carts. 

Each household must keep its premises and the sidewalk clean, keep 
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the gutter free, and pile refuse in front of the house early every morn- 
ing. The Government employs women to sweep the streets. 

There are no animal scavengers, as vultures, dogs, etc. The system 
works fairly well in cool weather, but is not.regularly kept up. For- 
tunately, the intense heat rapidly dries up everything not carried off 
by the pure water ever flowing in the gutters. 

Louis H. Aym6, Consul. 

Guadeloupe, March 8, 1898. 



HAITI. 

All of the principal cities here are situated on the seashore. The 
drainage is entirely surface. There is no underground sewerage in any 
of the cities, and all of the garbage collected, including accumulations 
of waste from houses, but not animal manure from stables, is deposited 
in the streets and side gutters, and during heavy rains is (tarried into 
the sea or carted to the shore by the municipal authorities, who have a 
regular system of street sweeping. The refuse from the stables is 
carted away at the expense of the owners thereof. This is also taken 
and dumped on the seashore. The water-closets are built underground, 
bricked up and cemented, making a tight receptacle. The refuse from 
these is taken away in buckets by men employed for the purpose and 
carried to the outside limits of the city. 

There is no use whatever made of any waste for fertilizing purposes, 
either in the cities or in the country. The soil, being very rich, does 
not require any artificial fertilizing, and consequently the refuse is all 
used for the purpose of making land on the seashore. All dead ani- 
mals are removed at the expense of the city authorities. They are 
taken to the city limits and either buried or burned. There are no 
official regulations beyond what I have mentioned, and no board of 
health that looks after the sanitary condition of the city. There is a 
medical jury, composed of four physicians and one pharmacist, which is 
supposed to care for the sanitary condition of the city, but very little, 
if any, attention is paid to it by that body. It is left entirely with the 

mayor of the city. 

John B. Tebres, 

Vice- Consul' OeneraL 
Port au Prince, March 2^ 1898. 



SANTTO DOMINGO (DOMTNICAN REPUBLIC). 

I have to report, pursuant to instructions contained in Department 
circular relative to obtaining information in regard to the disposal of 
garbage, sewage, etc., in foreign cities, that the matter is not treated 
by modern scientific methods in tbis consular district or in any part of 
the country. The garbage of this city, for instance, is collected in 
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carts periodically and dumped into the sea. This applies equally to 
street sweepings, factory wastes, market and abattoir refuse, and dead 
animals. There is no water-carried sewage. I therefore conclude that 
the subject as treated here can have no possible interest for the 
Department. 

Archibald H. Grimkj&, CohsuL 
Santo Domingo, March 21^ 1898. 



SOUTH AMERICA. 

ARGENTENE REPUBLIC. 

The city of Buenos Ayres has a population of 780,000. 

The material collected consists of general refuse from dust bins, 
the amount gathered daily being about 400 tons. A lirm has a con- 
tract with the municipality and collects the refuse in its own carts from 
door to door. These carts have a capacity of about a ton. All garbage 
of dust bins, containing animal and vegetable matter, tin cans, ashes, 
etc., is placed in a box overnight on the doorstep, and the following 
mornuig an open garbage cart collects and removes same to Puente 
Alsina, an open space situated about a mile from the city. The various 
materials are then sorted and sold under contract, and the residue is 
then burned in heaps, filling the neighborhood for miles around with 
smoke and stench, according to the direction of the wind. It is impos- 
sible to obtain information respecting cost of removal or the profits 
made by the contractors. 

Street sweepings, etc., are also collected by the contractors, but the 
greater portion is cremated, the richness of the Argentine soil dispens- 
ing with any need of manure. There is a large variety of pavements 
throughout the city, consisting of asphalt, wood, block stone, macadam, 
plain soil, etc. 

Factory waste is disposed of according to its nature; some kinds 
pass into the main sewers, while others are removed and cremated. 

Market and abattoir refuse is all utilized. After preparation, it is 
either employed locally or exported. The chief items exported are 
horns, bones, bone ash, hoofs, hair, hides, tallow, cooking grease, dried- 
meat cuttings, jerked beef, dried blood, entrails, etc. 

Horses, mules, bullocks, and asses are utilized as above, while dogs 
and cats are cremated. 

Broken glass and bottles are used by the glass manufacturers. 

Tin cans, crockery, ashes, sawdust, fioor sweepings, and paper are 
cremated. 

Grease is used for tallow making. 

Tin cuttings have no value, and the roads in the neighborhood of the 
dust heaps are chiefly composed of them. The chief tin factory is 
within a short distance, and all the waste material is disposed of in 
this manner. 
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WATER-CARRIED SEWAGE. 

The main sewerage, with which nearly every hoase in the city is con- 
nected, is worked by very powerful pumps situated at Bernal, about 10 
miles from the center, and the sewage i8 carried through a covered 
ventilated canal to the Eiver Plate, a little below the city. 

Household waste waters from the kitchen, laundry, and chambers 
pass into the main sewer within the city; in other localities, into cess- 
pools that are emptied periodically by a contracting firm which employs 
suction carts of the compressed-air system. These cesspools are often 
placed in close proximity to the house and within a few yards of the 
drinking well; hence the large x>6rcentage of typhoid fever cases. 

There are no sewage farms, for the reason already stated — that the 
natural soil is so rich and the climate so good that manure is unneces- 
sary, except for use in a small way by horticulturists. 

It is impossible to estimate the volume of sewage passing through 
the main canals. 

DESTRUCTORS. 

In the year 1889, proposals were made to the Government for the erec- 
tion of large destructors for treating the entire garbage of the city, 
but on account of the monetary crisis the project was shelved " pro tem." 
With the improved financial condition of the country, fresh interest in 
the matter has arisen and the proposal is once more under consideration. 

D. Mayer, Consul 
Buenos Ayres, Augmt 25^ 1898. 



BRAZIL. 

There is nothing in the disposal of sewage and garbage in Bio de 
Janeiro that would interest agriculturists. The sewage is disinfected 
and conducted into the bay; the garb<age is gathered indiscriminately 
at short intervals, transported to a neighboring island and then and 
there cremated. This work is intrusted to an English stock companyi 
which is at present doing a losing business, owing to the great depre- 
ciation of Brazilian currency in which it is paid. 

Eugene Seegbr, 

Oonsul- General. 
Rio de Janeiro, April i, 1898. 



CITILE. 



Antofagasta has about 14,00<) inhabitants. 

The city authorities collect in their own carts, without charge, every- 
thing making up garbage. Oarbage barrels must be ready on the curb 
wJien carts jmsa by. The cost is considerable. The items are not kept 
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eparately, but go iul« geiiernl expeDses. The carte haul the garbages 
to It i>oiiit some distance from t)ie city and dump it. The town people 
freely overhaul it and take away anythiug they cau Hnd of use to 
them. When the pile gets too large, it in boriied or calcined. 

The province of Antofatfasta ia a desert, and there ia no interest in 
agricultaral use of the products of garbage and ttewage. 

Tin cans, bottles, aslies, sweepings, etc., are treated as garbage and 
carted oft', as described above. If the tin cans ai-e in fair condition, they 
are taken ont of the dump ground and used in many ways. Petroleum 
tins are opened and used for roofing and for walla of houses. The best 
are selected for pails and llowerpota. Nothing else is saved. 

The city gives permits to private eoutiactors to undertake the 
removjil of waste water. Each house provides itself with eleven -gallon 
tubs, of a Tinmber equal to its daily needs. These are well tarred. The 
carts come in the early nioruing, tstke away the full tubs and leave 
empty ones in their jdace. The carts haul the tuba to a wharf well to 
the north of the town and dump the contents into the sea. The COQ- 
tiactors charge 3.0 cents to 7,2 cents, gold, per tub, aci^ordiag to dia- 
tance. Kxcrenientittous matter not water carried ia treated iu tbe 
same manner as above and by the same contractors, but the carts come 
in the night. The charge is 22 to 1.5 cents, gold, per tub, according to 
distance from dumping wharf. The other coast towns of this consular 
district employ similar methods for the disposal of garbage, sewage, etc 

Although all the towns are favorably situated for such works, no 
sewage plant exists in any of them. Responsible people have a propo- 
sition before the city authorities of Antofagasta to coustnict li complete 
plant. They propose to flood tiie piiws with sea water pnmped into 
tanks above the town. Considerable passive resistance is encountered. 
Some even prefer the i)re«ent method, and others dislike the obligatory 
service under the projKiaed contract. 

Street sweepings and other refuse are treated as garbage. The 
products of the province are entirely mineral, and there are no factories. 

The abattoir belongs to the city, and the refuse is turned into the b 

Dead animals are thrown into tbe garbage carts and hauled to the 
dump ground. The town people are allowed to take otf hides and 
skins. 

C C. GHKENE, Vice-Votuul. 

Amtofaga«ta, April 22, 1898. 




COLOMBIA. 

CARTAfJENA. 

Garbage in Cartagena i^i collected by carts, under contract with the 
government, the service coming under the direct control of the police 
department. The city if* divided iuto a certain inimberof distrii'ts, and 
certain days are marked out for eacb distcvct. T\i%Vwa.9^tJv&.w».^?iS»sK 
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garbage on tlie day» appointed (usually twice a wttek) aad set it natfiidfl | 
the door early iu the moriiiag. It is then carried away by the carts ( 
some dintiiuee oat of the (;ity and deposited on the beach, where the ,' 
vultures pick out all carriou. Ouce a week, of evenings, the refuse is 
set on Bre. All the (.onibustible materials, wuch as woods, rags, straw, 
etc., completely disappear; if there are dead animals, only the bones 
are left. 

People farm, generally, on a small scale, and would not take the * 
trouble, if manure were given them free, to scatter iu on their lands. 
They would prefer to move to some other piece of ground, considering I 
that land needing fertilizer is not worth cultivating. 

Rafael Madhigal, Oimgul. 

Oabtagena, Februiirp £.">■, 189^. 



Colon has between 5,000 and 8,000 inhabitants, mostly negroes from 
Jamaica. The white population consists of perhaps 3()0 or 400 Ameri- 
cans and Europeans. These whites live on or near the beach in houaes 
owned by the Panama Kailroad Company. The sanitary condition of 
this small part of the town is very good. The partsof Colon occupied 
by negroes, Chinese, and others are, however, much less satisfactory, 
being undrained, filthy, and full of foul odors. All refuse miitter 
(slops, buttles, tin cans, broken glass, etc.) is thrown into the streets 
or, much worse, into the inner courts of the houses. The streets and 
vacant lots are partially cleaned once a year by convicts. The cost 
of street cleaning can not therefore be given. So far as I can learn, no 
part of the sewage and refuse matter of the town is utili/.ed in anyway. 
A few houses owned by the railroad company have water-closets with 
sewer connections, the sewers emptying into the sea. The form of 
closet in general use is of a primitive and most offensive sort, and the 
closets are, at least in many cases, seldom or never cleaned. I have 
myself visited the part of the town of which I speak. I have gone into 
the houses, looked at the courts and closets, inspected the yards, alleys, 
andstreets,and can say from persoual knowledge that it is almostmiraca- 
louB that Colon is not a hotbed for the development and diliusioD of 
pestilence. Negroes, however, are said to be exempt from yellow fever, 
and this immunity no doubt explains why Colon is not a more danger- 
ous port than it is. In the rainy season, stagnant water backs up 
under the houses and into the courts, and it is said that the negroes 
then suffer severely from malarial fevers, I am compelled to say, 
though, that the negroes appear to be healthy and contented iu spitfi 
of their surroundings. Some parts of Colon are directly in the swamp, 
the only way to reach the houses being narrow plank walks held about 
2 feet atMJve the surfat^e of the water by piles. This portion of the 
town I have not had the courage to visit personally, though 1 have 
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frequently passed throagh it on the train. It is inhabited by negroes, 

Chinese, half-breeds, etc. Market and slaaghterhouse refuse, dead 

animals, etc., are either disposed of in the swamp or sea, or eaten by 

those invaluable scavengers, the buzzards and vultures. 

George H. Murphy, 

Vice- Consul, 
Colon, March 28, 1898. 



PANAMA. 

In response to the Department's circular of January 20, 1898, I have 
to report that the garbage and sewage of this place are not treated 
by modern scientific methods. 

There is in the city of Panama a very imperfect sewerage system. 
Rain is gathered in tanks during the wet season and well water is 
pumped into the same tanks when it is dry, and this water is used for 
cleaning. Of course the amount of water is frequently inadequate for 
the purpose. Other refuse matter is carted out of the city and burned 
in a furnace purchased from the United States. There is great need of 
sewers and waterworks in this city, and the authorities hope that before 
long all defects will be remedied. 

H. A. GUDGBR, 

Consul- General, 
Panama, April 7, 1898. 



ECUADOll. 

Each householder at Guayaquil is required by law to deposit garbage 
in front of his residence after 6 p. m. It is taken by the city contractor 
and dumped upon the low-lying marsh lands near the Salado, on the 
northwestern outskirts of the city. 

Guayaquil boasts no sewerage system. It could be made a delight- 
ful city if modern methods were adopted. Situated upon an almost 
flat plain encircled by lofty hills or peaks, it is most picturesque. The 
water supply, abundant and of excellent quality, is brought by pipes 
from Agna Clara (about 52 miles distant), a rivulet gushing from the 
first spur of the Andes. With proper sewers and pavements, with 
the mud flats, now a source of disease, filled up and converted into a 
beautiful park, this would be an ideal South American city. 

Perry M. de Lbon, 

Consul- General, 
Guayaquil, March 18 j 1898. 
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PARAGUAY. 

Consul Baffin writes from Asuncion ^ April 16, 1898: 

Asuncion has about 40,000 inhabitants. The municipality has made 
a contract with a private individual, at a cost of $4,500 paper (about 
9640 gold) per month, to clean the streets. This covers the collection 
and disposal of garbage, which is composed of vegetables, tin cans, 
crockery, ashes, floor sweepings, paper, and various rubbish. Only 
parts of the principal streets are swept. 

A cart drawn by four mules passes around to private houses to 
collect garbage. What is clean is asually shoveled out at the embank- 
ment behind the capitol building. The rest is carried off to some dump 
in the city suburbs. 

Waste waters from the kitchen are usually put into a sink leading to 
a passage which conducts them into the street, there to be absorbed or 
to pass down a slight declivity. There are no waterworks in the city. 

Market refuse is thrown away. Dead animals are frequently per- 
mitted to lie in the streets; no use is made of them. 

There is no means of conducting excrement from the hotels and pri- 
vate dwellings. A large hole is dug in the ground, aud when that is 
filled another is dug. 

There is no law regulating the collection of garbage except that 
which commands payment of so much per month by each householder 
for its removal. 

Under date of April 4, 1899, Consul Euffin writes farther concerning 
the primitive system of sewerage in the city of Asuncion. In the total 
absence of any water system in connection with closets, the sewage 
is collected in barrels and tanks, the contents of these being carted 
to the rear of the city and dumped upon the s<ands, rendering a large 
portion of the suburbs uninhabitable. The consul believes that the 
city offers, iu this connection, a profitable field for American capital. 
He says : 

I do not think it a hazardous undertaking for any American to invest a few thou- 
sand dollars in sewage apparatus for Asuncion, where, I feel sure, his fortune wiU 
be made. 

The cost of cleaning is about $1 gold per barrel. 



TJBUaUAY. 

Montevideo has a population of 250,000. It has the well-established 
reputation of being the cleanest city in all of South America, and, 
therefore, remarkably free from all diseases incident to filth. Its death 
rate is the lowest known. The drainage is into the bay and the River 
Plate, by a modern system of sewerage. The streets are nearly all 
paved with blue or red granite blocks, produced near the city, and the 
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somewhat torrential rains keep them in a perfect condition of cleanli- 
ness. Besides, they are swept every night, either by hand or machine. 
The garbage is removed oatside of the city in carts, and is used for 
filling ground; some of it is sorted out for fertilizer by the gardeners. 
This work is all done by contract, under the supervision of the police. 
The waste ft^om households is put into boxes, and these are placed at 
the front door of every house. Not later than 8 o'clock a. m., carts 
come by and gather the contents and take them to the same dump, 
distant about 5 miles, on the banks of the Kiver Plate. It can be said 
that the work is well done, also that no economical disposition is made 
of either sewage or garbage, save in the small way mentioned above. 

A proposition, it is announced, has been made by some French capi- 
talists to take charge of the cleaning work under a lower rate. They 
propose to erect works that would permit a thorough utilization of all 
garbage and waste, cans and bones, and that portion of the excre- 
mentions matter not carried away in the sewers. 

A portion of the city is not yet sewered, and service is rendered by 

night-soil carts with bodies of iron, so arranged that the cargo may be 

easily emptied. The cost of the service can not be given, but it is not 

done at a loss. 

Alubkt W. Swalm, Consul. 

MoN TEVIDKO, April 13j 1898. 



VEKEZXJELA. 

Maracaibo, with a population of 50,000, more or less, has no sewer 
system. The city lies only a few feet above the level of the lake, upon 
a sandy, light-clay soil. Drainage is unknown, only a few water-closets 
existing. The Government building, custom-house, hotels, etc., have 
large water-closets, but they are never cleaned. A few carts pass 
through the main streets and collect the refuse from the houses, for 
which work a small sum is paid by the city government. The refuse is 
dumped into the many holes of stagnant water and mire around the 
city, to fill them up. Until lately, swine and goats were the street 
cleaners, but as there is smallpox in middle Venezuela, the presence of 
these has been prohibited by the sanitary board. 

For the last few years lake water has been distributed by pipes to 
the houses, but as there are no sewers, the dirty waters filter into the 
ground around the houses and thence into the streets. There is no 
ft'esh-water course nearer than 30 miles. 

It rains very little; I have seen nearly a year without rain, but the 
rains when they come are generally heavy. The water runs in torrents 
through the sandy streets, the people throw out their accumulated 
refuse and all is swept into the lake. The bay is gradually filling up 
with the offal of the city. Rain water is gathered in large cisterns by 
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the well-to-do people aud sold to the poorer classes as long as they 

have a surplus. The poor must be satisfied, for the most ])art, with 

the brackish water from the lake; in consequence, the death rate is high. 

E. M. Plumacher, Consul. 
MarAOAIBO, April 10, 1898. 



AFRICA. 

MADEIRA. 

Funchal has a natural drainage. The city is situated on the side of 
a mountain in which four rivers have their sources, flowing through the 
city to the sea. The fall of these rivers is so great that after heavy 
rains, stones are driven from their places aud carried to new lodgments 
or into the sea. The streets are paved with small round cobblestones, 
and an ordinary shower sweeps all extraneous matter from them into 
the rivers, leaving the city clean. 

There is a partial system of drains for water-carried sewage passing 
under the principal streets, and there is a project for a more complete 
system. 

The present sewers run directly into the sea, and when the southerly 
wind blows, cause an offensive smell on the lower beach. 

There is no municipal system for the removal of garbage or other 
waste matter. The householders must remove it at their own cost, 
under penalty. 

The street sweepings are collected in wooden receptacles and removed 
from the city each day. They are put up at auction each year and 
bring about 25 cents per box of 600 pounds average. The purchaser 
has to remove the boxes and replace them when empty. The sweepings 
are valuable as manure, and if it were not for the high cost of cartage 
would be worth considerably more than the price paid, which covers 
about one-third of the cost of sweeping. The refuse is taken outside 
the city and either at once laid on the land and covered, or placed in 
manure pits. The sweeping is done entirely by hand labor, and with 
brooms made of the common heather that grows on the mountain sides. 

All refuse from the market and slaughterhouses passes directly into 
the sea by underground sewer. 

Dead animals are removed at the cost of the owner, and there is no 
way of estimating the expense. 

The population of Funchal is 35,665, according to the census of 1892. 

T. O. Jones, Consul. 
Funchal, March, 1898. 
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MAURITIUS. 

I cannot answer in fhll the questions asked in Department circular, 
owing to the fact that I have been anable to find any printed report 
published in the colony dealing with the questions of sewage and gar- 
bage disposal. I must, therefore, give a summary, rather than a lengthy 
report, upon this subject. 

Port Louis is said to contain a population of between 60,000 and 
70,000 inhabitants, the great bulk being composed of a very hetero- 
geneous mass of negroes and Asiatics, whose habits are of a dis- 
gusting character. The town is divided into districts, and the scav- 
enger work is done by several contractors. The garbage is collected 
daily. This filth, together with the street sweepings, is removed by 
the contractors and burned in an adjoining suburb. There is no spe- 
cial plant used, as tlie garbage is burned in the open air. Very little 
use is made of the residue. The ashes are employed as an absorbent 
by the manure company. 

The scavenger work is done in the most primitive manner by the 
lowest caste of coolies. The brooms used are made from a sort of 
rough firs, which they gather in the neighboring hills, and their shov- 
els consist of a piece of tin, usually the cast off bottoms of American 
petroleum cans; they more frecjuently load their carts with their 
naked hands. 

There is nothing done with tin cans, etc. The mayor tells me that 
' there are hundreds of tons of broken glass and the like at an outlying 
village, where this kind of rubbish is dumped. 

There is no sewer connection whatever with any of the houses 
throughout the island. The waste water is allowed to flow into the 
harbor of Port Louis by means of surface drains. There is no system 
of underground drainage in Port Louis, though some mains have just 
been laid in that part of the town which was destroyed by the great 
fire of 1893. 

The excrementitious matter is not carried away by water in Port 
Louis, or in any of the t.owns of the colony. It is removed by con- 
tractors, who supply each house with tubs for use in a roughly con- 
structed water-closet, which is situated in some part of the yard. For 
the use of each tub, the tenant has to pay a fee of one rupee (about 30 
cents) per month to the company, which is a heavy tax on the poorer 
class of the population. As they can not afford to pay this fee, they 
must suffer filthy surroundings, which no doubt constitutes one of the 
chief reasons why Port Louis is a hotbed of malaria. 

This human excrement, together with the slaughterhouse and mar- 
ket refuse, is sent to two manure manufacturers, who work it up into a 
very rough sort of fertilizer. This mixture is sold at a low rate to 
sugar planters under the name of "Engrais Normal." The process is 
primitive. There are no factories in Port Louis, or in the interior of 

10482 14 
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the inland, except on the plantations. These are ased in extracting 
juice from the sugar cane. 

As above stated, the market and slaughterhouse refuse is removed 
by contract, under the supervision of the municipality. All dead ani- 
mals are burned outside the town, and the ashes are allowed to blow 
about wherever the winds may carry them. 

John P. Gampbbll, Consul. 

Port Louis, June 29^ 1898, 



MOROCCO. 

Replying to the Department's circular of January 20, 1898, relative 

to the disposal of garbage and sewage, I have to report that no care of 

them is taken in this country by public means, except what is done at 

Tangier under the direction of the commission of hygiene, composed 

of resident foreigners. The matter is not treated by modern scientific 

methods, and hence any report irom this district would be of no special 

interest. 

Frank 0. Pabtridgb, 

Consul' Oener at. 
Tangier, March tJ2, 1898. 



ST. HELENA. 

All house garbage, waste of animal and vegetable food of all kinds,' 
tin cans, bottles, ashes, iron hoops, broken glass and crockery, street 
and house sweepings, stable and cow-pen refuse, and house sewage in 
this town are carried to the water side and there dumped into the sea. 
The main sewers and water courses are under control of the Govern- 
ment. The work of carting away refuse above described is done by 
householders, and there is no use whatever made of the materials 

collected. 

Rob. p. Pooley, Consul. 
St. HiiLENA, April IC, 1898. 



ZANZIBAR. 

I have to report in answer to circular of January 20, 1898, that I 
have fully investigated the matter, and find that garbage and sewage 
are not treated by modern scientific methods here. The work is all 
done in a crude way, and no part is utilized commercially. 

John 0. Billheimeb, Consul 

ZANZinAR, May 7, 1898. 
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ASIA. 

BRITISH INDIA. 

Garbage, sewage, etc., are not treated by modern scientific methods 
in tbis consular district. 

In Calcutta the struts are swept daily, bat none of the sweepings or 
garbage is used for manure, all being carted about 4 miles from the 
center of the city and dumped into a low swamp. In 3 wards out of 25, 
an incinerator is in operation. Eighteen out of 25 wards are sewered, 
and the sewers drain into a tidal river about 6 miles east of the city, 
and the sewage is carried out into the bay. 

Only a few wards have latrines connected with the sewers, and the 
whole system is very imperfect, one of the main difficulties being the 
want of water. 

Waterworks about 8 miles above the city furnish filtered water for 
drinking and culinary purposes, and another establishment in the city 
pumps directly from the river for sewers, latrines, and street watering. 

I regret not to be able to make a more satisfactory report, but this 
country is far behind in modern methods of sanitation, and it is a won- 
der that this city is not scourged with epidemics growing out of its 

filthy condition. 

R. F. Patterson, 

Consul' General. 
Calcutta, March 30, 1898. 



CEYLON. 

Prior to the beginning of this year, the garbage of Colombo was 
mostly carted to vacant lots in the outskirts of the town and there 
deposited. 

On the 1st of January, 1898, a new system was adopted, which up to 
the present time has worked so imperfectly that a longer experience is 
desirable before it is reported upon. 

The following newspaper cutting, from the Colombo Observer of the 
16th instant, gives a fair synopsis of the scheme. 

Very few residents, we suspect, have a proper idea of the elaborate night-soil sys- 
tem devised and carried ont by Mr. Davidson. To obtain a correct view, a visit to 
his depots with the arrays of coolie lines and bullock sheds, as well as to the incin- 
erators, with observation of the extent of work carried on, is necessary. The esti- 
mate is that in the case of Colombo, 150 tons of night soil should be dealt with each 
twenty-four hours. So far, 65 tons have been taken, but it is only a question of time 
until the whole city is served. Trouble with drunken coolies neglecting their work, 
careless handling, and ignorant blundering were to be expected, and these explain 
the complaints hitherto made. So far, the capital invested is 50,000 rupees ($16,000) ; 
the estimated expenditure for the year, 116,000 rupees ($37,000) ; probable exi>endi- 
ture, 104,000 rupees '$33,200); estimated receipts, 98,000 rupees ($31,300); probable, 
105,000 rupees ($33,700) ; while 8,000 rupees ($2,500) are saved on the scavenging 
contract. 
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There are fonr divisions, each under an overseer with two suboverseers, 80 day 
coolies, 240 night coolies, 16 depot coolies (nnder separate establishments and depot 
keepers). Seven thousand units (i. e., standard buckets) dealt with nightly. A 
large and growing business in clearing cess pits, and suction machinery in prepara- 
tion. The efficacy of cinerators is doubtful; on a large scale they are, it seems, 
nowhere a success. But negotiations are in progress with Messrs. Bonstead Brothers 
to attach the Shoreditch destructor cells to their electric generative plant. 

W. MORETy Consul 
OOLOMBO, March 24j 1898. 



CHINA. 

CBDEFOO. 



In Obina, no attempt is made to collect garbage or regulate the sani- 
tation of towns or cities. In most towns there are open sewers running 
along the middle of the street, sometimes covered by flagging. In the 
spring these flags are taken off in order to allow of their being flushed, 
but often no attempt is made to clean the sewers, and in time the streets 
are full of puddles of stagnant, filthy water. On a warm day the peo- 
ple perform their ablutions at the open doors of their houses and throw 
the dirty water onto the street. 

At the ends of lanes and in corners are piles of reftise, which remain 
undisturbed, slowly accumulating until the passageway is nearly closed. 
At the doors of the houses, on the narrow paths, in fact in the most 
conspicuous places, are large kongs, earthen jars, into which is thrown 
the night soil, fermenting in the hot sun and polluting the air. In the 
spring the stench is simply horrible. The farmers pour it on top of 
their growing crops. It is impossible to convey to one who has never 
seen China an idea of the indescribable filth of the city streets. Each 
family throws the refuse of the house out of doors, to be trampled on 
by the passing throngs, or greedily devoured by the half-starved mangy 
dogs which infest all places. 

Old tins, bottles, rags, the merest trifles are utilized in one way or 
another; nothing is wasted. 

In the treaty ports, there are sections of the town set off for the resi- 
dence of foreigners, where of course there is an effort to keep the 
streets clean, but it requires the most vigilant care, for a coolie does 
not hesitate to empty the night soil right in the roadway. 

The cleanest cities in China are Hangchow and Ningpo. In the cen- 
ter of those two cities I have myself seen dogs eating bodies of babies; 
the rotting bodies of cholera corpses ; snakes slowly winding in and out ; 
mangy dogs, slime, dead cats; human excrement — most horrible filth 
on one side; across the way, the glitter of gold, pomp, and luxury; 
such are the principal features of a Chinese street. 

The garbage collector is the dog or the starving beggar. 

John Fowleb, Consul. 

Chbfoo, April 4j 1898. 
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PEKIN. 

Gonsal Ragsdale writes from Tientsin, May 2, 1898: 
In compliance with instmctions of January 20, 1898, I submit a 
report with reference to street cleaning, etc. The methods ased, if not 
modem, may be of interest. For place of report I have selected 
Pekin, the capital of the Ghinese Empire, population estimated at 
1,000,000. 

GARBAGE. 

The material contains but little animal matter. All animal food is 
comparatively costly, and the mass of the people are poor. There is 
very little waste, and animal and vegetable refase is devoured by dogs. 
These dogs have no other visible means of support. The garbage 
removed is principally coal ashes. The amount is small, as fires are 
i^sed only for cooking. The method is house-to-house collection. The 
work is done by private enterprise, and the material deposited in vacant 
lots and in front of houses whose owners do not employ the collectors. 

TIN OANS, BOTTLES, ETO. 

Tin cans are much prized by the natives, and are a regular article of 
commerce. Over one-half of the water buckets of Pekin are Devoe's 
patent petroleum cans. When beyond use as a bucket they are flattened 
and made into anything from a candlestick to a bath tub — the latter 
being used only by foreigners. 

Empty bottles command a good price and are in demand. 

Broken glass is reheated and made into lamps and '^ancient" Chinese 
curios, snuff bottles, etc. 

All of this material is collected by private enterprise, and the sorting 
is done in the place most convenient for the collector. 

Paper, rags, etc, are made into soles for boots and shoes. 

HOUSEHOLD WASTE WATERS, ETO. 

These are thrown into empty pools at the sides of the streets, and 
eventually this water is used for street sprinkling. The streets and 
the passerby are sprinkled by means of long- handled ladles. 

There is an annual appropriation of $300,000 (gold) for sewer repairs. 
This sum about covers the office expenses. 

EXOEEMENTITIOUS MATTER. 

This is deposited near the sides of streets. All of the material, 
human or animal, is most carefully collected and used as a fertilizer. 
It is in the form of sludge, and two large buckets on a wheelbarrow 
are used to convey it. 

The street-refuse collections are made by men and boys with a basket 
and a small long-handled shovel. The basket hangs on the back from 
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the left shoulder, and great skill is showu by some collectors in scoop- 
ing up everything and throwing it into the basket without loss. This 
material is taken to some bright, sunny, convenient locality, mixed 
with two parts of street dust, and made into cakes the size of an 
orange. These cakes are sun dtied and sold as fertilizers. 

The most convenient place for a foreigner to study the details of 
these methods is the stone bridge on Legation street. It is only a few 
hundred yards from the two foreign hotels and the French, German, 
Japanese, English, Eussian, and American legations. The bridge being 
thus centrally located, with a wind swept stone floor exposed to the 
sun, possesses all of the requirements of a first-class fertilizer dryer. 
It is in daily use. 

The sewerage system of Pekin is certainly a combined system. 
Everything combines in the streets. No filters are used. The supply 
of street sweepings exceeds the demand by about 3 inches in depth. 
The dead animals are eaten by the dogs. 



DUTCH INDIA. 

There is little or no system employed here in the disposal of garbage. 
The waste of animal and vegetable foods is placed in barrels in the 
back yard of each house, and is removed by carts belonging to China- 
men, who have contracts with the municipality. 

It is carted outside the city to vacant land, where it is dumped and 
allowed to decompose or blow away. 

If anyone desires fertilizer, all he has to do is to help himself to what- 
ever in the dump he thinks will best meet his needs. 

The pile never seems to accumulate much, as it decomposes in the 
hot tropical sun, and much is washed away in the rainy season. People 
also constantly carry away loads to manure their fields and gardens, 
and Chinamen and natives pick over the pile to see what of value they 
can find. 

Household waste water and excremeiititious matter run out from the 
houses through pipes into one of the canals with which ail the cities 
here are liberally intersected, and thence flow into the ocean, or if the 
town is inland, into the river. These canals, therefore, as can be well 
imagined, have about the consistency of pea soup, and are, especially at 
night and in the dry season, very malodorous. 

Street sweepings are collected by the municipality by convict labor, 
and are dumped outside the city. 

The roads are practically all macadam, so most of the sweepings blow 
into the houses in the form of fine and evil-tasting dust before the city 
carts get around. In the rainy season the whole place is ankle deep 
in water, and everything goes into the canals by the quickest route 
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possible— throagh your house, if you don't build it high enough up. 
Waste from factories also passes into the canals. 

Abattoir refuse is generally buried, unless small, in which case the 
canal takes it. 

As regards dead animals, if you find one on your place, you pay a 
native a few cents to bury it. The chances are, if he is not watched, 
he will throw it in the canal. 

Batavia has about 175,000 people; Sourabaya has about 250,000 peo- 
ple; Samsirang lias about 50,000 people. All have the same system, or 

rather lack of system. 

Sidney B. Everett, Consul. 

Batavia, April 7, 1898. 



JAPAN. 

HIOGO. 



I have to acknowledge the receipt of circular dated January 20 last. 

The disposal of garbage, sewage, etc., at this port being effected only 
by the most primitive methods, I have concluded that a report would be 
of no value to the Department. 

Samuel S. Lyon, Consul. 

HlOGO, March 21, 1898. 

YOKOHAMA. 

With the exception of night soil, no scientific methods have been 
adopted to any appreciable extent in the disposition of garbage, sewage, 
etc., in the cities and towns within this consular district. Drainage is 
generally very defective, but improvements are gradually being made, 
based upon foreign models. 

In the utilization of night soil, the Japanese, from the earliest times, 
have been most thorough. Farmers and coolies collect this article from 
habitations at all hours, in some cases even paying for the privilege. 
Large wooden buckets with closed tops are generally used for the pur- 
pose, and the material is stored by the farmers in reservoirs close to the 
fields, to which it is applied from time to time in a semiliquid form. 

Other garbage and refuse, not carried off by drains, is carted to dump 
heaps in the suburbs, unless some of it is suitable, without further ma- 
nipulation, for manuring purposes. 

John F. Gowby, 

ConsuU General. 

Yokohama, March 19 j 1898. 
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KOREA. 

The popoIatioD of this city is between 300,000 and 400,000, iiiclading 

the suburbs outside the inclosing walls. There are no uudergroand 

drains. Liquid filth lies stagnant in the earthen ditches along the 

streets till a heavy rain washes it out into a walled creek or sewer, that 

rnns through the center of the city to the distant Han Eiver. Fanners 

carefully gather up all available sewage in baskets and load it upon the 

backs of ponies or bulls, to be carried to the farms near the city. These 

men are not paid for this work ; they want the material and gather up 

all from the closets (which open into the ditches along the street), as well 

as all droppings upon and along the road. As the houses are but one 

story in height, and the garbage — except that water-carried — is eagerly 

sought for and removed, the health of the city seems not to be greatly 

affected by this system. 

Horace N. Allen, 

Consul- OeneraJ. 
Seoul, April 6*, 1S98. 



PERSIA. 



The cities and towns of Persia not having the advantages of any 
organized form of municipal administration, many departments con- 
sidered by us of paramount importance in the system of government 
have no existence whatever. It might be supi>osed that even under a 
despotism where the will of the ruler is absolute, some attention would 
be paid to the sanitary conditions of the large centers of population. 
The sigiiiticance of this for political ends and for purposes of revenue 
has not yet impressed the minds of those who hold themselves respon- 
sible for the order and well-being of this country. 

Practically speaking, no town, city, or village in Persia is provided 
with any drainage or sewerage, consequently all refuse, sludge, dirt, 
and impurities are allowed to fester and stagnate wherever they happen 
to collect. Waste spaces, empty shops, and unoccupied yards are 
made convenient places for depositing rubbish and waste, without the 
least consideration for the health of the neighborhood. These are the 
ever-ready vehicles for the spread of disease whenever it assumes a 
virulent or epidemic form. Each house is, however, provided with a 
well about 30 feet deep as a receptacle for dirty water and other impuri- 
ties, and as the soil on which most Persian towns are built consists of 
sand and gravel, the water quickly filtrates into the earth. These 
wells are, however, not unfrequently in close proximity to the source of 
the domestic water supply, and in many cases have direct communi- 
cation. Water-closets have the same kind of outlet, but at the bottom 
of the shaft or well a large space is excavated, 6 or 8 feet deep and of 
2 or 3 yards radius. These subterranean caverns have no outlet and 
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are never emptied, and freqaently exhale a poisonons and fetid effluvia. 
Dead horses, camels, mules, and donkeys are dragged ontside the city 
bonndaries to be devoured by jackals, dogs, vultures, and crows. In 
Teheranj no means exist for utilizing or rendering profitable for agricul- 
tural or other purposes the vast amount of decayed animal or vegetable 
matter which is cast off every day among its population of possibly 
.300,000 souls. Empty bottles and broken glass are collected ai?d sold 
to the glass manufacturers and are worked up into the native wares. 
Waste paper is bought up by the makers of papier in^h^ articles, 
principally pen cases and fancy book covers, and by the bookbinders 
and makers of fireworks. Empty cans are used by the tin workers for 
little odds and ends. Zinc lining for cases is made into metal decanters 
for drinking water. Rags and bones and other bits and scraps of 
household waste find no useful destination and only go to swell the 
rubbish heaps. 

In Ispahan and some of the southern towns where opium, tobacco, 
and cotton are raised, sewage and filth from cesspools and other recep- 
tacles M*e collected and used for fertilizing purposes; and at Ispahan, 
where a large trade is carried on in printing cotton goods, substances 
strongly impregnated with alkaline and ammoniacal properties are 
turned to useful account. 

In making a survey of the ultimate destination of the refuse, sewage, 
garbage, and general waste of this country it does not appear that 
there is anything from which we can extract either useful or profitable 
information. In this respect, no attempt has been made to adopt new 
methods or to make improvements on the old. As it was, so it is now 
and ever will be, is the only conclusion to which it seems possible to 
come. 

John Tyler, 
Vice-consul General in Charge. 

Teheran, April 25^ 1898. 



STftAITS SETTLEMEI^TS. 

Consul-General Pratt writes from Singapore, April 5, 1898: 

In January, 1893, the municipal engineer of Singapore proceeded 
under instructions to British India, for the purpose of studying the 
sewerage system in use in the chief towns of that country, and after 
having visited Rangoon, Calcutta, Benares, Lucknow, Oawnpoor, Agra, 
Delhi, Meerut, Umbailah, Amritsir, Lahore, Jeypoor, Bombay, and 
Madras, transmitted a report on the sanitary arrangement of these 
towns with proposals for the sanitation of Singapore. 

This report, which I think can not fail to prove of interest, especially 
in its bearing upon the question in our own subtropical cities, I forward 
under separate cover, accompanied by the administration report of 
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tlie Siiignjiore uiiiiiicipality fin' lS9fi, and by-lawa tor the removal of 
nigbt soil, etc' 

The following extracts, showing tlie deductions drawn from luiltaii 
experiences, are from the engineer's report: 

That tbu tiiiill illapoaul of the Hulidi by treiicljing is not » satisfactory luotbocl fur 
large towas, tboagb it may witb safely be a<1opted forHmall towns wbero large areaN 
of tr^ncbiiiK land are available, uud wberp crops can be taken off before re-treoohiug. 

Tbat pitting, that Ib, burying the solids and lemoviutc tbe rsHulting oortb for 
enricMug tbe soil of gardens or lieltla, is bigbly ubjeotiimalile and dangeroiia in all 

That sowago farmhig, judging from the working oftlieMiidrM farms, mlglit, with 
adViiDtage, lie ^uloptod as a method Tot the dispoEtal ul' liijiiid si'wage in many l«wns 
in tbe East, espvcjiilly thpso nhf-ru it ci>iild be curried to the lauds to bo farmed by 
gravitation without the interventinu of pumping. 

That liquid sewage with ua, being praotiouUy f^eu fVom excreinental matter, would 
not be nearly so vnlnable for niauuring purposes as it is in most Indian towns. 

Thiit tbe BuialE amount of water used per head of population in many of tbe Indian 
tuwn4 reuderH tbe flunhing of siirfare drains diffioult, as compared with at«wu like 
Singapore, whore (hi: consumption jior bead is large. 

That for this reaaon, and also beciiiise the anrfaty draius in ludiao towns are not, 
as a rule, laid down as a complete system, and because the system of shafts allows 



most of tbe uii 


ne to escape to them, and 


also liecaiise the drains are not gi'nunilly 


rendered with Lf 


ment to prevent percolatlo 


n, surface drainage is more objuotiotiable 


than it is with 1 






That the wale 


r-cloBBl aysteni iu India, ov 


en in towns that have systems of water- 


borne draiuage, 


orfor which that system i 





by the iuh»bitn:its, and that the authorities (Uaugoon l'^:cept«d) do not encourage 
its adoption, evidently from doubts as t-o its eilcceesful management by tbe nativus. 

Tbat surface ilrainagc, even when oarryiug urine, is not looked upon by many nf 
the authorities with disfavor, the advuntagesof simple iospectiou and rectifying 
defects by scavengiug and flushing being fully rotogni/eU. 

Simple surface drainage for sulliage and rain water, and the pail system for excre- 
mental matter (to be iiHed either in its atatu ils collected, or man n fact n red into pou- 
drette, us mnuure), is iu most cases preferable to the dual S)'Stom which obtains in 
some towns iu India and is proposed in others — a costly system of uudergriiund 
drainage, witb ite attendant danger, sewage gas, for sulliage and urine, and themuin- 
tenunceof an enormous scavenging staff to collect the solids at receiving depots and 
llnsh them Into the underground sewerB. 

Tbat in flat- lying and tide- locked towus, such ns .Singapore, where an underground 
gravitating nystcm of drainage is practically impossible, the adaption of a system of 
surface drainage for siilliage and storiu water, and the pail system for excreta, is 
undoubtedly the boat system to be adoi>ted. 



SYltlA. 

The city of Beirut has a population of nearly 125,000, composed of 
several nationalities, the European element formtug a small proi>ortiiiti 
compared with tbe native eiti^tens. 

The garbage collected in this locality contains, in addition to the 
waste of uuimttland vegetable foods, a eon^deruble nnanlity of leather 
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refuse, broken glass and earthenware, house sweepings, and rotten fruits. 
The amount of material collected is approximately 60 cart loads per 
diem. The great bulk of this garbage is collected early every morning 
by the carts belonging to the city (12 in number), hauled beyond the 
city limits, and dumped either into the sea or the neighboring fields. 
Farmers and gardeners are also allowed, without paying any fee to the 
tiiuncipal council, to send around donkeys carrying large baskets or bags 
made of reed or palm leaves, which the drivers fill with what refuse 
they choose irom the dunghills, with a view to its use as fertilizer. 

The municipality, which is responsible for keeping the city clean and 
in good condition, expends the sum of about 100,000 piasters ($4,400) 
annually for the removal of garbage. 

The said material is reckoned by the city authorities to have no value 
whatever, and, as stated above, it is dumped into the sea or in the fields 
outside of the inhabited quarters of the city. This method has been 
in use for the last twenty years. 

None of the garbage of Beirut is cremated or treated in any way for 
the manufacture of grease or fertilizer. What goes into the hands of 
farmers or gardeners is kept in a heap until it is suf&ciently decayed to 
be used as manure. 

In the cities* of this consular district, no systematic methods are in 
use for the collection and utilization of old tin cans, bottles, broken 
glass and crockery, ashes, sawdust, floor sweepings, grease, paper, or 
any other coarse rubbish, except rags and bones, which are usually 
gathered for exportation to Europe. 

No disposition is made of household waste water from the kitchen, 
laundry, and chambers. It is usually led through tin pipes into a cess- 
I)ool or ditch. In Damascus, most of the houses connect their kitchen 
drains with public sewers, which empty into a river and discharge 
outside of the city walls. 

Only in the city of Damascus is the water system in use for the 
removal of excrementitious matter. At Beirut and the other important 
cities in Syria a separate sewer system, more or less complete, is used, 
while at Damascus the combined one is adopted, as stated above. 
Damascus has a population of about 250,000. No pumps are employed 
for delivering the sewage at the place of disposal. The sewage is not 
used for the irrigation of cultivated land in this part of the Turkish 
Empire. It does not receive any treatment. Filter beds are unknown 
in this country. 

STREET SWEEPINGS. 

The method used for the collection, removal, and disposal of street 
sweepings is a very simple and economical one. The municipal council 
in each city supplies sweepers for the cleaning of the various quarters 
of the city. In each quarter, a chief sweeper oversees the men under 
his charge. Every morning at an early hour two or three sweepers go 
round in each quarter, sweep the streets, and deposit the refuse in a 
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car that follows tbem. When the car is full, the carmaa drives his 
mule to tbe seashore, or to a secluded s[mt outside of the preeiticts of 
the «it.v, and discharges hi;) load. The cost of collection, removal, and 
final diaposal of the street sweepings amounts Jit, Beirut to about t4,4(K( 
per year. The same work costs the municipality of Damascus about 
«i;{,2(KI. 

Most of tliQ streets, both iu Damascus and Beirut, are either rongbly 
paved with stoue or macadamized. 

There are no olticial regulations iu Turkey governing tbe waste of 
faotoriet^. In fact, no factories other than those for spinning eilk an- 
in operation in Syriii. 

MARKET AND ABATTOIR ItEFUSE. 

The method employed for the disposal of market and abattoir refaae 
is to gather the same, mix it with earth, sawdust, or other drying mate- 
rial, and then haul it to the fields, where it is used as fertilizer. 

The only disposJtiou made of dead animals by the municipality is to 
haul them to the sand^ outside of the city, or dump them into the sea, 

No method is used for the industrial or agricultural utilization of the 
carcasses of dead animals anywhere in Syria. The birds of prey and 
the dogs alone derive any benefit trom them. 

Thomas S. Doyle, Comvl, 

Beirut, March, 1898. 



t 



AUSTRALASIA. 

N^EW S017TH WALES. 

In response to circular of .January 20 hist, I would respectfully rei>ly 
that as yet no scientific means are employed to dispose of street gar- 
bage, nor is such matter in any way atilized, oscept that the stable 
manures are mostly collected by Uhinamen, as fiTtilizers for gardens. 

The fluid and waste passing throuj;h the sewers run into the sea 
several miles from the city. The oft'al from the abattoirs is taken into 
jjuuts and emptied also into tbe sea, a few miles outside Sydney Heads. 
The street cleanings and common refuse from buildings are loaded in 
cart.'? and dumped in hollows, gutt^bes, and depressions in the suburban 
districts, where they help to fill ii] and improve tbe land, 

Tbe qnestiou of scientific treatment is now engaging the attention of 
tbe city council, and the purchase of an English cremator is being 
negotiated. In this new couutry, there is little hope of the valuable 
utilization of any part of this refuse, and the main object in the change 
of methods is to improve the sanitary cimdition of the city. 

I made every efibrt to induce the authorities to investigate tbe most 
recent devices iu our country, and the city surveyor, who was sent 
abroad to gather information on the subject, promised me he would 
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visit New York and Chicago, but be seems to have overlooked the rest 

of the world in his admiration for certain English appliances. 

A reftise destroyer seems to be what is desired in Sydney, and the 

contrivance that will the most cheaply, speedily, and effectually destroy 

all manner of street garbage is what is being considered by the city 

fiftthers. 

Geo. W. Beli^, Consul. 
Sydney, March 31 y 1898. 



IfEW ZEALAND. 

Referring to circular letter of January 20 last, I beg to state that 
the matter is not treated by modern scientific measures in my district, 
and no report on the same would be of special interest. In its issue 
of March 26, the Auckland Morning Herald, in an exhaustive article 
on ^^ Our city and its resources," said : 

Nature has done much for Auckland. Man has done little, and what he has done 
he has done badly. He has laid out the city abominably, he has built it vilely, and 
his roadmakinji^ is a byword among the cities of the south. The blame for all this 
lies at the door of the city council, but primarily it rests with the citizens them- 
selyes. For many years past, they have apparently ceased to take any interest in 
munioipal affairs or to feel a pride in their city. The result of this widespread 
apathy has been in a sense disastrous, iu that it has allowed the administration of 
the municipal affairs of the city to be conducted in any fashion without protest. 
It is scarcely surprising, therefore, to find that the city has grown up in its present 
higgledy-piggledy condition, without beauty, order, or form; that its streets are 
dirty and badly made; that its water supply is insufficient; that its drainage is 
imperfect; that its method of removing and disposing of night soil is primitive, 
pestiferous, and a danger to the public health ; that there is no adequate sanitary 
inspection; no esplanades; no central market for disposal of fish, fruit, poultry, 
dairy and farm produce. The list might be indefinitely prolonged, but there is no 
necessity to amplify it. 

Auckland is, without doubt, one of the dirtiest cities in the world. 
I attribute this in part to the fact that most of its streets are macad- 
amized and covered with volcanic gravel or rock, making a very fine 
dust, which is whirled through the air at times in such quantities as- 
to blind both man and beast. Its sewerage is limited and the most 
primitive imaginable. If the same enterprise were shown by the 
people of this city that one finds in American centers of the same popu- 
lation, Auckland could be made a city of great beauty. 

Fbank Dillingham, Consul. 

Auckland, March 31, 1898. 



FOREIGN TRADE IN COAL TAR AND BY-PRODUCTS. 



ClECULAB.] DEPABTMBNT OF STATE, 

Washingtony October lOj 1898. 
To the Gonnular Officers of the United States. 

Gentlemen: With a view of entering into the foreign trade in coal 
tar and its by-products, the New England Gas and Coke Company has 
requested the Department to secure, through the good offices of its 
consuls, statistics covering the imports into and exports from the sev.eral 
countries, together with the prices, of the following articles: Coal tar; 
light and heavy oils, bein^ distillates of tar; tar asphalt; tarred roofing 
felt, tarred paper, and asphalt paper; x>^ving pitch; tar coke, pitch 
coke, and petroleum coke; coal-tar pitch, hard and soft; carbolic oil 
and carbolic acid, crude and refined; creosote oil; solvent naphtha; 
anthracene oil; green and red oils; naphtha and tar naphtha; benzole 
and benzine, 90 per cent, 50 per cent, and 35 per cent; toluene and 
toluole; xylene and xylole; naphthalene and anthracene; cresy lie acid ; 
aniline and lucigen oils; huile siderale; lubricating oils from coal tar; 
lampblack; wood preservatives and wood cement; marine glue. 

It is said that large quantities of the crude materials are exported 
from Great Britain to Germany, where they are manufactured into ani- 
line dyes, etc.,. in which form they are returned to Great Britain in 
equally large quantities for use in a variety of industries. Statistic.s 
covering this phase of the trade — the imx>ort of the crude material for 
manufacture — are particularly desired. 

As the statistics required by the Kew England Gas and Coke Com 
pany relate to countries at large, this inquiry is only sent to consuls- 
general. Where there is no consul-general in a country, the inquiry is 
sent to the consul having the best facilities for securing the desired 
information. 

Officers will therefore prepare their reports accordingly. It is though t 
that this information can be secured from the national customs of the 
several countries without much trouble. 

I am, gentlemen, your obedient servant, 

Thos. W. Cridler, 

Third Assistant Secretary. 
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EUROPE. 

AUSTRIA-HUNGARY. 

I have the honor to report, in reference to the trade in Austria-Hnn- 
gary in coal tar and its by-prodncts, that the statistics of the imports 
and exports of coal tar and its by-products have been compiled by the 
Austrian customs in the following manner. These articles are incor- 
porated, for the most part, under the general title of mineral oils^ which 
also include brown coal tar and slate tar. 



Imports hy 

MIMSBAL OILS, CRUDE, HEAVY. 

German Empire $38.00 

Soamania 5,111.20 

RnsBia 626,564.00 

Trieste (free zone) 2. 80 

Total, 1897 631,706.00 

1896 895,304.00 

1895 1,658,130.00 

1894 1,439,883.60 

1893 1,654,924.00 



By sea: 

Russia 

Trieste (free zone) . 



529, 334. 40 
2.80 



Total, 1897 529,337.20 

1896 726,411.20 

1895 1^366,124.40 

1894 1,266,315.60 

MINERAL OILS, CRUDE, HEAVY. 

Bonmania : 

1897 $188,574.00 

1896 200,997.20 

1895 ■ 215,409.60 

1894 194,624.00 

1893 163,627.20 

MINERAL OILS, CRUDE, LIGHT. 

United States of America: 

1897 $88,221.60 

1896 32,690.00 

1895 157,596.00 

1894 137,576.40 

1893 113,887.60 



countries. 

MINERAL OILS, CRUDE, LIGHT — COnt^d. 

By sea : 

1897 $88,221.60 

1896 32,690.00 

1895 157,596.00 

1894 137,576.40 

MINERAL OILS, CRUDE, FOR ILLUMINA- 
TING PURPOSES. 

German Empire $10. 80 

Italy 2.40 

Total, 1897 13.20 

1896 10.40 

1895 91.20 

1894 218.40 

1893 698.00 

By sea, Italy : 

1897 2.40 

1896 2.80 

MINERAL OILS, REFINED OR HALF RE- 
FINED, HEAVY, DARK. 

United States of America . . $11, 815. 20 
America (not otherwise 

specified) 160.80 

German Empire 858. 00 

Russia 104,530.80 

Total, 1897 117,363.80 

1896 72,887.60 

1895 84,442.80 

1894 74,741.60 

1893 79,106.40 
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MINERAL OILS, REFINED OR HALF RE- 
FINED, UBAVT, DARK — continued. 

By sea: 

United States of Amer- 
ica $110.40 

Russia 90,255.20 

Total, 1897 90,365.60 

1896 52,740.00 

1895 45,002.80 

1894 34,582.80 

MINERAL OILS, REFINED OR HALF RE- 
FINED, UGHT (IN COLOR), HEAVY. 

United States of America . . $2, 425. 20 

Belgium 5.20 

German Empire 277.60 

Great Britain 220.00 

Hamburg ( free zone) 77. 60 

Norway 5.20 

Rossia 72,952.40 

Trieste (free zone) 37.60 

Total, 1897 76,000.80 

1896 92,952.80 

1895 98,122.00 

1894 92,994.40 

1893 54,117.60 

By sea : 

United States of Amer- 
ica 151.20 

Great Britain 210.00 

Hamburg (free zone) .. 35.20 

Russia 48,322.40 

Trieste ( free zone) 37. 60 

Total, 1897 48,756.40 

1896 47,380.40 

1895 67,820.40 

1894 64,630.80 

MINERAL OILS, RKFINRD OK HALF KK- 
FINED, DARK, LlllRICATING OII^. 

United States of America . . $147, 837. 20 
America (not otherwise 

specified) 524.00 

Belgium 152.00 

British India 52.80 

France 65.20 

German Empire 5,751.20 

Great Britain 1,001.20 

Greece 266.80 

Hamburg (free zone) 5, 476. 00 

Italy 393.60 

Netherlands 180.00 

Roumania 1,649.20 



MINERAL OILS, REFINED OR HALF RE- 
FINED, DARK, LUBRICATING OILS — cont'd. 

Russia $107,856.80 

Sweden 28.00 

Switzerland 145.60 

Turkey 1,358.00 

Total, 1897 272,737.60 

1896 238,955.60 

1895 218,952.80 

1894 205,994.80 

1893 232,851.20 

By sea: 

United States of Amer- 
ica 11,072.00 

America (not otherwise 

specified) 251.20 

France 40.40 

German Empire 28. 00 

Great Britain 483.60 

Greece 9.20 

Hamburg (free zone) .. 98.80 

Italy 347.20 

Russia 21,529.60 

Turkey 1,358.00 

Total, 1897 35,218.00 

1896 19,601.60 

1895 28,041.60 

1894 48,587.20 

MINKKAL OII^, RKFINED OR HALF RE- 
FINED, LKiHT. 

I nited States of America . . $114, 366. 40 
America (not otherwise 

specified) 1,915.20 

Belgium r)97.60 

Brazil 16.80 

France •. 16.80 

German Empire 4, 508. 40 

Great Britain 91.20 

Hamburg (free zone) 408. 00 

Italy 3,120.80 

Netherlands 19.20 

Roumania 14.40 

Russia 511.20 

Switzerland 1,01.5.20 

Trieste (free zone) 14. 40 

Turkey.... 2.40 

Total, 1897 126,617.20 

1896 116,480.00 

1895 164,942.40 

1894 141,998.00 

1893 122,836.00 
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MINERAL OILS, HRFINICI> OK UALF RK- 
FINED, LIGHT — OOUtioUed. ' 



By Bea: 

United States of Amer- 
ica 

America (not otherwiRo 
specified) 

Italy 

Russia 

Trieste (free zomO 

Turkey 



tly 606. 80 

14.40 

5.20 

264.00 

14.40 

2.40 



Total, 1897 
1896 
1895 
1894 



1.907.20 
1, 594. 00 
6, 016. 80 
6, 026. 00 



COAL-TAK PITCH. 



German Empire $:^9, 840. 00 

Great Britain 294.00 

lt«lv 42.00 



Total, 1897 

1896 

1895 

1894 

1893 
By sea : 

1896 

1895 

1894 



40, 176. 00 

14, 490. 00 

7,486.00 

7, 918. 00 

32, 702. 00 



C'OAL-TAH OILS. 



10.00 

48.00 
10.00 



German Empire : 

1897 

1896 

1895 

1894 

1893 



AX I LINK OIL. 



France 

German Empire 
Great Britain .. 

Italv 

Switzerland 



CAUnOLIC ACID, crude; creosote FROM 
COAL TAR, PITCH, AND CREOSOTE OIL, 
CRUDE. 



German Empire 
Great Britain .. 
Russia 



Total, 1897 
1896 
1895 
1894 
1893 



XITIU)i»KNZOLK. 



France 

German Empire 

Great Britain 

Hamburg (free zone; 

Total, 1897 .... 
1896.... 
1895.... 
1894... 
1893.... 



*7, 952. 00 
12.00 
12.00 

7, 976. 00 

5, 956. 00 

6, 636. 00 

12, 196. 00 

31, 5'18. 00 

$20. 40 

2, 020. 40 

100.80 

20.40 



2, 162. 00 
2, 669. 20 
2,505.60 
2, 720. 00 
2,856.00 



ANTIIKACKNK, CRUDE. 
1896 

1895 

NAPHTHALENE, CRCDE. 

German Empire 

Italy 



$6-1.80 
802. 80 



$102.00 
70.00 



$3, 001. 60 

7, 6G6. 40 

873. 60 

1, 682. 80 

1, 974. 00 



$1, :«2. 40 

74, 844. 00 ' 

23, 322. 00 ; 

172. 80 i 

1,468.80 ' 



Total, 1897 
1896 
1895 
1894 
1893 



172.00 
86.fX) 
28.00 
64.00 
84.00 



CARHOUC ACID, PURE, SOLID, AND SOL- 
VENT; CREOSOTE FROM (MJAL TAR, AND 
CREOSOTE OIL, PURIFIED. 



German Empin^ 
Great Britain.. 



Total, 1897 

1896 

1895 

1894 

1893 

By sea, (ireat Britain : 

1897 

1896 ■ 

1895 

1894 

10482 15 



101, 190. 00 
86, 739. 20 
6iy 280. 00 
69, 448. 80 
64.488.00 

4,911.00 
3,364.00 
2,820.00 
4, 628. 40 



Total, 1897 
1896 
1895 
1894 
1893 



$10,304.00 
608.00 

10, 912. 00 
8,864.00 
6, 129. 20 

16, 240. 40 
152, .376. 00 



By sea : 

German Empire 
Great Britain . . . 



Total, 1897 
1896 
1895 
1894 



64.00 
384.00 



448.00 
192.00 
277.20 
522.00 
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TAK DYES, ANILINE, ANTHRACENE, NAPH- 
THALENE, ETC!. 



Germau Empire : 

1897 

1895 

1894 

1893 



$234.00 

702.00 

704.00 

1, 512. 00 



1>ITT<), KY TREATY — Continued. 

Russia $360.00 

Servia 144.00 

Switzerland 1 10, 304. 00 



DITTO, liY TREATY. 

Belgium $1,944.00 

France 11,952.00 

GermanEmpire 1,403,424.00 

GreatBritain 13,680.00 

Italy 936.00 

Netherlands 1, 656. 00 



Total, 1897 1,544,400.00 

1896 1,380,024.00 

1895 1,339,920.00 

1894 1,332,080.00 

1893 1,063,392.00 

By sea, German Empire : 

1897 3,888.00 

1896 360.00 

1895 

1894 4,032.00 

1893 1,360.00 



Treated in like niauner, the exports for the articles just specified are: 



MINERAL OII^, ORUDK. 



Bulgaria 

France 

German Empire 

Great Britain 

Hamburg (free zone) 

Italy 

Netherlands 

Roumania 

Seryia 

Switzerland 



$4.00 

2.00 

5, 932. 00 

98.80 

.80 

6,504.80 

106.80 

24.00 

45.20 

2, 645. 60 



Total, 1897 
1896 
1895 
1894 
1893 
By sea, Italy : 

1897 

1896 

1895 

1894 



15, 364. 00 
20, 724. 40 
21, 737. 60 
13, 646. 80 
8, 582. 40 

5.60 
118.00 
190.80 

5.60 



MINERAL OILS, REFINED. 



Belgium 
Brazil. .. 
Bulgaria 
Egypt .. 
France . . 



$1,031.20 

2.80 

20.00 

2.80 

348.40 

GermanEmpire 126,299.20 

GreatBritain 11.60 

Italy 993.60 

Montenegro 2. 80 

Netherlands 1, 604. 40 

Roumania 73.60 

Russia 203.20 



MINERAL OILS, REFiNEi>— continued. 

Servia $876.40 

Switzerland 78, 912. 00 

Trieste (free zone) 4, 114. 80 

Turkey 2.80 



Total, 1897 213,699.60 

1896 397,426.80 

1895 112,049.20 

1894 5,402.00 

1893 7,052.80 



By sea: 

Egypt 

Great Britain 

Trieste (free zone) 



Total, 1897. 
1896. 
1895. 
1894 



2.80 


5.60 


4. 114. 80 


4, 123. 20 


17,411.20 


426. 40 


632.40 



LUBRICAT1N<J OILS. 



British India 

Bulgaria 

Egypt 

German Empire 

Great Britain 

Greece 

Hamburg (free zone) 

Italy 

Netherlands 

Roumania 

Russia 

Servia 



$8.80 

686.40 

8.80 

14, 656. 00 

866.80 

8.80 

39.60 

6, 120. 00 

8.80 

158.40 

13.20 

6,230.40 
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LUBRICATING OILS — coutinued. 

Switzerland $20,976.00 

Trieste (free zone) 853.60 

Total, 1897 50,627.60 

1896 13,601.20 

1895 16,244.80 

1894 9,023.60 

1893 13,669.60 

])y sea : 

British India 8.80 

Egypt 8,80 

Greece 8.80 

Italy 2,800.00 

Trieste (free zone) 853. 60 

Total, 1897 3,680.00 

1896 2,680.40 

1895 471.60 

1894 143.20 

BKNZINE. 

United States of Amorica . . $1, 466. 00 

Belgium 148.40 

Bremen (free zone) 8, 625. 60 

Bulgaria 306.80 

France 3,318.00 

OermanEmpire 272,105.60 

GreatBritain 4,149.60 

Hamburg (free zone) 5, 840. 00 

Italy 3,648.40 

Netherlands 701.60 

Boumania 224.00 

Russia 10.00 

Senria 63.20 

Switzerland 32, 446. 00 

Trieste (free zone) 7,048.00 

Turkey 7. 20 

Total, 1897 340, 108. 40 

1896 284,^2.00 

1895 195,552.80 

1894 77,286:00 

By sea : 

GreatBritain 4,149.60 

Italy 7.20 

Trieste (free zone) 4, 048. 00 

Total, 1897 11,204.80 

1896 7,522.80 

1895 155.60 

1894 156.80 



TAR OF ALL KINDS KXCKPTINCl BROWN 
COAL AND 8LATK TAK. 

Africa $8.40 

Belginm 141.60 

British Possessions in the 

Mediterranean 141. 60 

Bulgaria 1,108.80 

Egypt 901.20 

German Empire 49,422.00 

Greece 214.80 

Hamburg (free zone) 1, 689. 60 

Italy ' 2,864.40 

Montenegro 1.20 

Netherlands 2.40 

Roumania 476. 40 

Russia 6.00 

Servia 538.80 

Switzerland 280.80 

Turkey 320.40 

Total, 1897 58,118.40 

1896 53,874.40 

1895 37,569.20 

1894 37,358.00 

1893 31,710.00 

By sea : 

Africa 8.40 

British Possessions in 

the Mediterranean . . . 141. 60 

Egypt 901.20 

Greece 214.80 

Italy 1,112.40 

Roumania 51.60 

Turkey 272. 40 

Total, 1897 2,702.40 

1896 2,382.00 

1895 1,952.00 

1894 3,053.20 

PITCH. 

United States of America. . $39. 20 

Belgium 5.20 

Bremen (free zone) 93. 60 

Bulgaria 632.00 

Egypt 65.20 

France 2.80 

German Empire 22, 833. 20 

Greece 164.00 

Hamburg (free zone ) 1, 822. 40 

Italy 1,934.40 

Roumania 946.40 

Russia 2,649.20 

Servia 1,801.60 

Switzerland 288.40 
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1 'ITUH — contlnaed . 

TrisBte ((tee i^oae) ..-, 

Tnrkpj 

Total. 1K97 

18% 

189S 

1894 

ia93 

IliilKaiia 

Ksypt 

Italy 

TriMte(free z.one) 

Tnrkoy 

Total, 1897 

1S9I 

189! 
18» 

German Empire : 

1897 $1,680.00 

1896 720.00 

1895 22.00 

1894 324.80 

1893 96.00 

CAR8ULIC' ACID, CRri>R; (.'RR080TB FROM 
COAL TAR. AND CHROBOTB l>IL, CRUDR. 

Bnlgaria $76. 80 

OenDon Empire 112.00 

Italy 88.10 

BonmBuin 1,652.00 

Serria 979.60 

Turkey 11.60 

Total, 1897 3, 920. 40 

1896 2,741.60 

1895 1.445.60 

1894 1,396.00 

1K93 S, 660. 00 

Byvea, Turkey: 

1887 11.60 

1896 752.40 

1895 210.40 

18W 286.80 

1896 $336.00 

1894 245.20 

1893 70.00 



OetmiKi Empire; 
























Bulgaria 


1,177.60 






Greece 


518.10 




3.20 


Bosela 


486.40 


Switwrlaiid 


3,20 


Turkey 

Total, 1897 


2,710.40 

6,352.00 


1895 

1894 


5,107.20 

5,680.00 



Britiah India.. 

Bnlgaria 

Egypt 



Greece 


518, 40 


Italy 


48.00 


TrieateCfreeione) 


38.40 


Turkey 


2,710.40 


ToUl,1897 


3,776.00 


1896 


3,017.60 


1895 


3,856.00 


1894 


3,736,00 


CAHBOUC ACID, ffltE, BOL 


11, AND 80L- 


VKNT; CRB080TK KROM 1 


OAL TAR AND 


CRROHOTK Oil., PUKIflRD 






$576, 0!) 




Gfeece 


192,00 


Hamburg fn-w zone) 


.12,00 






Servia 


544,00 


Turkey 


224.00 


Total, 1897 


7,040.00 




3,960.00 
9,100.80 


1895 


1894 


4,672.00 


1893 


11,744.00 
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CARBOLIC ACID, PUKE, SOLID, AND SOL- 
VENT; CRK080TB FROM COAL TAR AND 

CREOSOTE OIL, PURIFIED— continaed. 



By sea : 
Greece 
Turkey 



$192. 00 
224.00 



TAR DYK8, ANILINE, ANTHRACENE, NAPH- 

THALENB, ETC. — Continued. 



Total, 1897 
1896 
1895 
1894 



416.00 

870.00 

2,822.40 

96.00 



Roomania... 

Russia 

Servia 

Switzerland 
Turkey 



TAR DYES, ANILINE, ANTHRACENE, NAPH- 
THALENE, ETC. 



$1,040.00 

20,640.00 

3,600.00 

1,120.00 

7,010.00 

Total, 1897 * 99,600.00 

1896 114,9C0.00 

1895 75,920.00 

1894 73,968.00 

1893 111,320.00 



Belgium 

British India... 
Bulgaria 

Egypt 

France 

German Empire 

Greece 

Italy 

Japan 

Mexico 



$80.00 

21,200.00 

3,520.00 ' 

160.00 

80.00 

30, 400. 00 

400.00 

10, 160. 00 

80.00 

80.00 



By sea: 

British India 

Bulgaria 

Egypt 

Greece 

Turkey 



Total, 1897 
1896 
1895 
1894 



21, 200. 00 

80.00 

160.00 

400.00 

0, 560. 00 

28, 400. 00 
56, 880. 00 
35, 840. 00 
35,808.00 



The wholesale prices in Vienna of the articles enumerated are as 
follows : 

Coal tar, per 220 pounds (exclusive of harrels) $0. 812 

Ught and heavy oils, being distillates of tar, per 220 i)Ounds (including 

barrels) 2.03 

Tar asphalt, per 220 pounds .812 

Tarred roofing felt, tarred paper, and asphalt paper, per square yard 03-0. 07 

Paving pitch, per 220 pounds .812 

Tar coke, pitch coke, and petroleum coke, per 220 pounds 1. 40-1. 65 

Coal-tar pitch, hard and soft, per 220 pounds 73-0. 81 

Carbolic oil, crude, per 220 pounds 2. 43 

Carbolic oil, refined, per 220 pounds 34.11 

Carbolic acid, crude, per 220 pounds .81 

Carbolic acid, refined, per 220 pounds 12. 18 

Creosote oil, per 220 pounds 1. 62 

Solvent naphtha, per 220 pounds . 487 

Anthracene oil, per 220 pounds 2. 23 

Green oil, per 220 pounds 1.62 

Red oil, per 220 pounds 2.436 

Naphtha and tar naphtha, per 220 pounds .51 

Benzole, per 220 pounds 1.70 

Benzine, per 220 ]>ound8 6. 09 

Toluene and toluole, pure, per 220 pounds 30. 45 

Xylene and xy lole, pure, per 220 pounds 32. 48 

Anthracene, per 220 pounds : 4. 06 

Naphthalene, pure, per 220 pounds 4. 87 

Cresylic acid, brown, per 220 pounds 10. 55 

Cresylic acid, yellow, per 220 pounds 12. 18 

Lubricating oil 1.21 

Lampblack, per 220 pounds 14. 21 

Wood preservative and wood cement 2. 00-2. 23 
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Huile sideralo and marine glue are not known on the Austrian 
market. 

It is interesting to note further the great increase in the imports of 

aniline dyes from Germany into Austria-Hungary, which in 1S89 

amounted to $1,240,000 and in the year 1897 to $2,620,000. 

Carl Bailey Hurst, 

Consul' General, 
Vienna, November 19, 1898. 



BELGIUM. 

I have the honor to state, in reply to the circular of the Department 
dated October 10 last, demanding detailed information as to the trade 
in coal tar and its by-products in this country, that no statistics are 
furnished by the customs ofScers of the Kingdom concerning either the 
export or import of the derivatives of either tar or pitch. It was ascer- 
tained by mo at the ministry of finance that nothing whatever was 
known of either the quantity or the value of the derivatives of the sub- 
stances mentioned in import or export. The same was the case with 
the department of public works, and it has been only through the assist- 
ance of influential friends that it has been possible for me to obtain the 
information hereinafter given, which, while it does not answer to the 
fullest extent the requirements of the circular in question, still covers 
all that is obtainable from any source in this country, and touches 
ui>on all the derivatives of the product known to the trade here. 

Under the heading of importations of tar, asphalt, pitch, residuum of 
coal tar, etc., the ministry of finance publishes the following statistics 
of the quantity and value of the same imported and exported for the 
calendar year 1897. 

In the tables herewith submitted will be found the figures both for 
the general and special commerce, the quantities being expressed in 
pounds avoirdupois and the value in United States currency: 

IMPORTS. 



Coantrios. 



Algeria 

(iermany 

England 

Bremen 

Denmark 

Spain 

Congo 

United states.. 

France 

Hamburg 

Dutch Indies .. 

Norway 

Holland 

Russia 

Sweden 

Switzerland.... 

Turkey 

other countries 



Quai 


itity. 

Special 


Val 
General 


* 
ue. 


General 


Special 


coiiimerce. 


comiQcrco. 


commerce. 


commerce. 


2,728,271 


2, 728. 271 


$59, 402 


$59. 402 


32,033,572 


29,435.292 


701, 088 


613, K22 


239, &51, 038 


239,223.394 


5, 264, 724 


5, 235, ehe 


1,101,817 


1,079,473 


24,114 


23.625 


1, 130, 355 


1, 130, 311 


24. 789 


24,613 


2, 678, 137 


2,678,137 


58,613 


58, 613 


104.985 


104,985 


2,297 


2.297 


65. 490, 087 


64,303,714 


1. 433. 219 


1, 407. 354 


55.144.116 


54,491,301 


1,206,887 


1, 182, 884 


4,559,218 


4,541,275 


99,783 


99,390 


111.689 


110,609 


2,444 


2,422 


999,010 


999,010 


21,864 


21,864 


30,926.276 


29. 800. 802 


676,854 


642, 7K9 


85. 325, 453 


85.324.204 


1,867,437 


1,867,412 


6,904,787 


6,684,636 


151, 118 


148,480 


517, 216 


515.410 


11, 319 


11,282 


332,895 


882,895 


7,285 


7.285 


606,562 


500,237 


13,266 


12, 918 
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The statistics of exports derived from the same source and for the 
corresponding period are : 



EXPOBTS. 



Countries. 



Qoantity. 



Value. 



General 
commerce. 



Germany 

EngUna 

Australia 

Braail 

Canada 

Denmark 

5«ypt 

Spain 

Congo Free Siatn . . . 

United States 

France 

Lnxerobonrg 

H«nbanr 

Italy 

Korway 

Holland 

Portugal 

Argentina 

Koomania 

Koasia 

Sweden 

Switzerland 

Turkey 

other countries 



129, 64r., 

8,388. 

255, 

855, 
070 

925, 
1,093, 
2, 778. 

270. 

6,539, 

32, 887, 

1,185, 

1,500, 

916, 

918, 
11,425, 

8X1. 

241. 

359, 
1,379, 
1,384, 
6,603. 

229, 

736, 



894 
425 
138 
805 
111 
394 
254 
294 
502 
608 
105 
611 
203 
419 
350 
399 
793 
831 
601 
958 
438 
833 
880 
425 



Special 
commerce. 



129,142.624 

8, 283, ?44 

220,272 

831, 814 

271.606 

893,314 

1, 090, 989 

2,771,875 

247, 142 

5. 656. 251 

29, 091, 676 

1,084,971 

1,496.797 

911,227 

918, 359 

9,646,907 

793, 038 

218, 570 

359,601 

, 1,266,346 

137. 268 

6, 457, 343 

224,410 

680.575 



General 
commerce. 



Special 
commerce. 



$2,837,437 

183, 589 

5,584 

18. 732 

5,955 

20,253 

23,926 

60,805 

5,920 

141, 124 

719, 768 

25,948 

32,833 

20,056 

20,099 

250,056 

17,985 

5,292 

7,870 

30,201 

30,299 

144,531 

5,031 

16,017 



$2, 826, 422 

181,287 

4,820 

6,262 

5,944 

19,551 

23,876 

60,577 

5.408 

123,793 

649.833 

28.745 

32,759 

19,943 

20,099 

213, 277 

17,356 

4,783 

7,870 

27,715 

80,032 

141,826 

4,911 

14,894 



The average i)rices of Belgian manufacturers for the derivatives of 
coal tar, so far as here known, are as follows (per 220 pounds) : 

Sulphite of aiunionia $4. 82 

Benzole, 90- 4.82 

Naphtha $6.75 10 7.72 

Phenic acid - 9. 65 

Creosote 1.35 1.93 

Raw naphthalene 1. 06 1. 25 

Anthracene 13. 51 15. 44 

Brat (residunm of coal tar) 57 .77 

Toluene 6.75 7.72 

Pyridine 24.12 

ASPHALT. 

The asphalt or bitumen known here comprises two varieties, the hard 
and the soft. The kind first named is comparatively rare in Europe. 
The second variety, which is found in certain coal districts, is produced 
in Germany, France, and Switzerland. Asphalt is not produced in 
Belgium on a commercial scale; that nsed in this country for paving 
purposes comes principally from Switzerland (Canton Neufchatel). 

TAR. 

Tar is produced, first, fBom distillation of wood; secondly, from the 
distillation of coal,* thirdly, from the distillation of raw petroleum. 

Wood tar. — Wood tar is one of the by -products of the manufacture 
of acetic acid and methylic alcohol, by distillation of wood. There are 
in this country four large factories engaged in the manufacture of 
methylic alcohol and raw pyrolignic acid. One of these factories pro- 
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duces a pure acetic acid; the others manufacture only the different 
grades of acetate of soda and lime, and sell the same to the manufac- 
turers of vinegar producing actic acid. The above-mentioned factories 
have no great commercial importance; moreover, the quantity of tsir 
obtainable from the distillation of wood is not large, being in general 
about 4 per cent. Belgium therefore is not an important producer of 
this article. The tar is employed in the raw state or further treated to 
produce creosote or residuum of coal tar. Creosote thus produced (mix- 
ture of creosote, phenic acid, etc.) is employed for coating wood, notably 
of railroad sleepers. Wood tar in the raw state is used to coat the 
cables employed in mines and cordage of vessels. This product, as 
well as the residuum of coal tar, is also utilized in the manufacture of 
the small briquets or patent fuel, which are made up of tar and sawdust. 

Coal tar. — This product, obtained from the distillation of coal, is the 
only one of its kind of any commercial importance in Belgium. It is a 
by-product of gas works, and for some ten years, of certain coke furnaces. 
Some years ago, the gas manufacturers sold their tar and ammonia water, 
the former to distillers of tar, and the latter to manufacturers of chem- 
ical products. This ammonia water is largely employed to producte pure 
ammonia, salts of ammonia^ and especially in the manufacture of Sol- 
vays soda, known as ammoniacal soda. For sometime, several gas manu- 
facturer^ have prepared the sulphate of ammonia themselves, and a 
year ago the gas works at Brussels set up a complete tar distillery in 
which are treated all by-products. 

A dozen or more collieries have in the last ten years set up coke 
furnaces for the purpose of treating their by-products. Five hundred 
or more such furnaces, most of which are of the Semet-Solvay system, 
are at present working in Belgium. These factories prepare sulphate 
of ammonia, raw benzole (light oils), and dispose of the tar remaining to 
the distilling factories. 

Distillation of tar, — In Belgium, there are five factories engaged in 
the distillation of tar, furnishing annually from 60,000 to 70,000 tons of 
raw tar, or tar from which benzole has been extracted. The residuum 
of coal tar thus produced amounts to from 36,000 to 40,000 tons, the 
same being sold to the manufacturers of briquets, etc. Three of the 
above-mentioned factories rectify naphthalene. Two other factories are 
especially adapted for the preparation of raw naphthalene. 

Following are the approximate quantities manufactured by the 
factories concerned : 

Toua. 

Sulphate of ummouia 7, 000 

Naphthalene, pure 4, 500 

Benzole 3,000 

Anthracene oil 600 

Phenio acid 90 

Heavy oils 7,500 

Residunmof coaltar 36, 000 to 40, 000 

Lampblack 50 

SmaH qnantities of toluene, cresylic acid, and pyridine. 
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The heavy oils are prepared in small quantities for naphthalene and 
phenic acid, the greater })art being utilized as a lubricating oil or creo- 
sote. Two or three of the Belgian manufacturers purify the benzoles, 
producing same at 90^, at oO^, and also benzines. With the exception 
of the anthracene (which is nearly entirely disposed of to (lerman 
manufacturers of dyestuffs), the products are for the greater part 
consumed in Belgium. 

Petroleum far. — In the past, raw petroleum has been imported into 
Belgium, and ])urified, for the greater part, in Antwerp and vicinity. 
The Belgian refiners have abandoned that branch of trade, and at the 
present time all the petroleum consumed in this country is imported in 
a refined state from Russia and the United States. Two or three small 
gas works in Belgium still manufacture their gas by means of petro- 
leum tar, is being imx)orted. 

CARDBOARD AND TARRED PAPER. 

Belgium manufactures annually 1,196,000 square yards of tarred or 
asphalted cardboard, amounting in value to $67,550. The cardboards 
used for this purpose are of a woolen or felt character. 

Belgium also produces annually about 3,306,900 pounds of water- 
proofed paper and cloths. 

The asphalted or waterproofed paper is usually lined with muslin or 
eanviis; this variety comprises about one-third of the quantity manu- 
factured in Belgium. 

Geo. V. Lincoln, 

Consul- General, 
Antwerp, December 20, 189f(. 



DEXMAllK. 

In compliance with the Department's circular of the 10th of October, 
1 have to report tbat there is no industry in Denmark dealing with tar 
distillation, as it can not pay in view of the German eomi)etition. 

Tar is imported into Belgium and Germany from England, and re- 
exjwrted as finished dyestuffs, pitch, creosote, etc. All dyestufifs, car- 
bolic oils, etc., are imported into Denmark from England and Germany. 
Lubricating oils come from Eussia and America. The Copenhagen 
bureau of statistics does not keep separate statistics for the articles 
niimed in the Department's circular. All the information in this line 
tliat I can obtain is that the import to and export from Denmark in 
1897 was: 

Import: 

Oils $677,504 

Tar 74,236 

Pitch 15,276 

Export: 

Oils ()2,444 

Tar 45.024 

Pitch *^^^^^a. 
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The tar sold from the gas works in Denmark is nsed exclusively for 
making roofing felt and tar paving, the benzols, etc., being lost in the 
process of boiling down the tar. The Copenhagen gas works manufac- 
ture two qualities, i.e., "raw" tar and "centrifuged" tar, the former 
containing 6 to 8 per cent and the latter about 1 per cent of water. 
The present price is 6.20 kroner ($1.66) and 6.70 kroner ($1.80), respect- 
ively, per barrel of about 190 liters net (1 liter = 1.0567 quarts). These 
prices are for not less than 500 barrels, and are proportionately higher 
for smaller lots. 

Jules Blom, 
Vice and Deputy Consul, 

Copenhagen, Kovemher 4, 1898. 



rHAKCE. 

I beg to acknowledge receipt of Department circular of 10th October, 
189S, in reference to the foreign trade in coal tar and its by-products. 

The delay in reply to this circular has been due to the fact that the 
subject is one in regard to which it is very difficult to obtain information 
in Paris. The market here for coal tar and its by-products is very 
restricted, and no daily official quotations exist. The prices are prac- 
tically governed by those from England, and the houses conducting 
this business in Paris are, for the most part, English. 

I submit statistics in regard to the imports into France of petroleum 
oil and schist for 1897, which are the latest official figures that I am 
able to quote. 

IMPORTATIONS INTO FRANCE OF PETROLEUM OIL AND SCHIST 

FOR 1897. * 

Raw^ taxed by weight. — The United States furnishes 2,378,472 quintals 
(234,130 tons, 10 hundredweights) out of a total of 2,378,647 quintals 
(234,149 tons); the last figures representing a value of 21,408,180 
francs ($4,131,778.74), producing a duty revenue of 21,408,702 francs 
($4,131,879). 

RaWj taxed by volume, — The United States furnishes 174,065 hecto- 
liters (4,595,316 gallons) out of a total of 733,693 hectoliters (19,369,495 
gallons), Eussia furnishing 559,628 liters (147,339 gallons) ; the total 
representing a money value of 5,458,873 francs ($1,053,562), on which 
was paid a duty of 5,282,584 francs ($1,019,538). 

Refined petroleum oil and essences j taxed by volume. — The United States 
furnishes 211,821 hectoliters (5,592,074 gallons) out of a total of 263,814 
hectoliters (6,964,689 gallons) ; the total representing a value of 2,955,229 
francs ($570,359), producing a duty revenue of 2,643,678 francs 
($510,229.85). 
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As ref^irdR heavy oils and residue of petroleum, the United States 
furnishes 107,H3G quintals (43,634,925 i>ounds), out of a total of 508,024 
quintals (111,008,971 pounds), representing a value of 6,303,527 francs 
($1,216,580.71), producing a duty revenue of 4,631,044 francs 
($893,791.49). 

Thus, it will be seen that in the si)ecial commerce of France in 
petroleum oils and schist, the United States figures for 2,378,472 quin- 
tals (524,355,891 pounds) when measured by weight, and 385,886 hecto- 
liters (10,187,390 gallons) when measured by volume, out of a total of 
2,378,687 quinbils ( 524,405,^36 pounds) in weight and 997,506 hecto- 
liters (26,334,158 gallons) in volume. 

Products obtained directly from the distillation of coal tar (boiled 
tar) — essence of oil, benzine, benzole, toluene, xylene, heavy oil, naph- 
thalene, anthracene, phenic acid, phenol, carbolic acid — are classified 
together in the customs tariff and under the general tariff which the 
United States pays, are exempt, if imported direct from the United 
States, but pay 3.(]0 francs (69 cents) per 100 kilos (220.46 pounds), gross 
weight, if imported from a non- European country through a Euroiiean 
depot 

Chemical products derived from products of the distillation of coal 
tar — nitrobenzine, nitrotoluene, aniline, toluidine, xylidine, naphthol, 
naphthylamine and their acid combinations; salts of alcoholics, dime- 
thylaniline, diphenylamiue, benzoic acid, etc. — are taxed under the 
general tarifi's, if coming direct from the United States to France, at 20 
francs ($3.86) per 100 kilos net, and at 23.60 francs ($4.44) if coming 
from a non-European origin through a European depot. Under the 
minimum tariff, or that applied to the <^most favored nations,'' the first 
class above mentioned is exemi)t. The second pays 15 francs ($2.89) 
per 100 kilos net. 

The ofii(;ial statistics of the French Government show that France 
exported in 1897 to the United States 1,610 quintals (354,940 jwunds) 
of mineral tar and common black pitch, out of a total export of 213,701 
quintals (47,112,522 pounds). 

The official figures, as published by the French Government, show 
that the importations into France of oils and essences of petroleuifi and 
schist (not including heavy oils) were, for — 

Francs. 

1897, special commerce ' 29, 800, 000 = $5, 751, 400 

1896, special commerce 32,300,000= 6^233,900 

1895, special commerce 33,800,000= 6,523,400 

John K. Gowdy, 

CanauUOeneral. 
Pabis, March 11^ 1899^ 
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GREAT BBITA1:N. 

Statistics covering the exports and imports of the various aiticles 
enumerated in the Department's circular of October lo, 1898, are not 
available, inquiries in mauy directions having failed to produce any 
result. 

The iirices of coal tar and its by-products are as follows : Refined 
coal tar, 2Jd. (5 cents) per gallon in bulk; coal-tar pitch, medium soft 
and soft, 258. ($6.08) per ton in bulk. Crystal carboli(5 acid, 35^ C, 
6|d. (12.9 cents) per pound; 39-40o C, 6Jd. (13.9 cents) per pound, 
2J-hundred- weight drums and over, casks included. Creosote oil, 2Jd. 
(6 cents) per gallon, in bulk. Solvent naphtha. Is. 2d. to la. Gd. (28.4 to 
30.5 cents) per gallon, casks free, according to quality. Anthracene 
oil (also termed green oil), 2^d. (4.7 cents) to 2Jd. (5.5 cents) per gallon, 
in bulk. Benzole 90 per cent, 8Jd. (17 cents) per gallon, casks free. 
Toluole, Is. 2d. to Is. 6d. (28.4 cents to 36.5 cents) per gallon, casks 
free, according to quality. Cresylic acid, 11 Jd. (23.3 cents) per gallon, 
casks free. Lubricating oils from coal tar (see green oil); wood pre- 
servatives (see creosote oil); paving pitch (see coal-tar pitch). 

The above-mentioned liquids quoted in bulk are generally shipped 

in petroleum casks, which cost about 4s. 8d. ($1.13) each, including 

the cost of filling. Pitch is generally shipped to the United States in 

glucose or similar casks, which cost about 14s. ($3.40) per ton of 

pitch, including filling. Benzole, toluole, solvent naphtha, and cresylic 

acid are packed in petroleum casks; but the three first-named articles, 

when shipped from here to the States, are generally packed in iron 

drums of about 100-120 gallons capacity, costing from 35s. to 40s. 

($8.52 to $9.73) each. 

Wm. M. Osborne, 

Consul-General. 
London, January 26^ 1899. 



vrTJEECE. 



I have waited about three months for the appearance of a statistical 
publication that I was assured would be issued in a very short time 
and would give the desired information, but today the advent of that 
publication seems as far off as ever. 

From reliable information picked up here and there, it appears that 

there is no coal tar imported into (Ireece, and that the only by-product 

imported is carbolic acid, which enters in limited quantities (the amount 

imported annually I am unable to learn), and sells here at 2 drachmas 

(about 26§ cents) x>er oke (2.84 pounds). The tariff on carbolic acid is 

50 leptas (about 6^ cents) per oke. 

Daniel E. MoGinlet, Consul. 
Athens, July 13y 1899. 
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ITALY. 

It is not possible to obtain statistics of the importation of each 
by- product separately, for the reason that these articles arc classified 
together. The eastern duties in Italy being collected on the weight of 
the merchandise and not ad valorem, a separate record is not kept by 
the customhouse department for each article, but for the class the 
article may belong to. 

The only recent statistics available are the following for the year 1897 : 
Mineral oils, by-products of tar, importation into Italy, 166,000 tons, of 
which 68,500 tons came from the United States; carbolic acid, 1,264 
tons, largely imported from Germany and England; none from the 
United States; lampblack, 365 tons, mostly from Germany and Eng- 
land; none from the United States; coloring materials, dyes, aniline, 
etc., by-products of tar, 22,000 tons, of which 15,(M)0 came from Ger- 
many and 5,000 from England ; none from the United States. 

Hector de Castro, 

Consul- GejieraJ. 
Rome, Xovemher 7, 189S, 



MALTA. 



Hut little can be said upon tlie subject of the foreign trade in coal 
tar and its by-products, as regards Malta. Tbe customs authorities 
keep no record as to character and value of entries that are admitted 
free of duty. Coal tar and its by-products would come under this head, 
and I therefore am unable to give the required statistics as to value 
and quantity of imports of this nature. It is, however, safe to say 
that very little, if any, is brought here. The local manager of the 
Mediterranean Gas Company, which maintains a plant here, informs 
me that beyond the distillation of coal tar into pitch, which product is 
wholly consumed here for marine purposes and in the foundations of 
buildings, nothing is done toward i)reserving and manufacturing other 
products. There is no demand, and sending by-products to other 
countries has been found by experience unprofitable. 

John H. Grout, Jr., Consul. 

Malta, November 5, 1898. 



NETHERLANDS. 

As the statistics of imports and exports of the Netherlands only 
specify the articles tar and pitch and not the by-products, it is impossible 
to furnish detailed figures of same. The imports of tar and pitch into 
the Netherlands during the year 1898 amounted to 37,398,000 kilograms 
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(83,275,600 poands). The es|H>rta amounted to 64,267,000 kilograms 
(111^7,400 pouDds). The following statemeut shows the imports into 
and the exports Irom Oertnaiiy during the year 1898. 
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Price quotations iu Ijondon market, February 18, 1899, of following 
articles were : 

Marks. 

Coal tar per ton.. 

Benzole : 

90 per cent ...per 100 kilos.. 

50 per cent do 

Tolaole do 

NnplithA, 30 per cent do 

Carbolic acid for diglnHOCtlug purpoaea do 

Creosote oil do 

Naphthalene per ton.. 

Anthracene, fii« quality per kilos.. 

Antbraoene, second finality do 

Coal-tar pitcb, ftee on board, I.«ndon ppT toD,. 



IS. 30 = M. 36 

15.63= 3.72 
16.67= 3.97 
25.01= 5.95 

6.20= l.« 
44.02 = 10.48 

5.96= 1.13 

49.20 = 11.71 

.65= .15 



24.11 = 



.116 

5.74 



AMSTERDAM, February m, 18m. 



OEOR6& J. OOBBy, Comml. 
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RUSSIA. 

According to the latest statistics Russia, exported and imported ftom 
Jauaary 1, 1898, to July 1, 1898, the following articles pertaining to 
coal tar and its by-products: 

KXPOKTS. 



A rticleH. 



Raw naphtha 

Vaseline and parafflu 

Light oils 

Keroaene 

Lnbrioating oiU 

Haphtha reald aes — 



Totol. 



Coke 

Coal tar 

Anthracene, raw 
Naphthalene. . . . 

Carbolic acid 

Benzole 



IMPORTS. 



AAphaltstone... 
Solvent asphalt. 
Labricatingoil.. 
Benzine, etc 



Total. 



; Quantity. 



Tons. 
3, IM 
2,871 



Value. 



371,697 
63,855 
29,403 



470,920 



$25,235 

34,505 

1.U30 

8,857.865 

1,344,665 

828,055 

5,591,355 



13.661 


$1, 130, 940 


8,261 


167,890 


97 


1,030 


288 


5,665 


952 


53.045 


10 




288 


4,120 


:{,516 


78,280 


288 


29,870 


113 


14,420 



207, 474 



1,485,260 



St. Petersburg, December 16^ 1S9S, 



W. R. HOLLOWAY, 

Consulr General, 



SWEDEN. 

It is a very difficult matter to get reliable reports in regard to the 
imports and exports of coal tar and its by-products in the Kingdom of 
Sweden. I subjoin, however, a few figures that have been obtained 
after much labor and trouble. 



Imports. 



Coal tar 

Pine tar 

Agphalt 

Roofing felt 

Petroleum : 99^000,000 

Marine glue 600, 009 



Poundi. 
4,000,000 



8.000,000 
2,900,000 



£zports. 



Price per 
pound. 



Pound*. 

6,250,000 

11,500,000 

14,800 

250,000 



Swediih 

erowTi*. Centt. 
O.Ol —0.0026 
0. 055=0. 0147 
0.02 =0.0053 
0.15 =0.04 
0. 07 =0. 0187 
0.30=0.08 



The other articles asked for in the circular are not reported in the 

returns of commerce published by the Kingdom. 

Edwaed D. Winslow, 

Consul- OeneraU 
Stockholm, February U iSOiK 



\ 
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NORWAY. 

The import into Norway in 1897 of some of the principal articles 
enumerated in the Department circular of October 10, 1898, was as fol- 
lows: Coal tar, 4,676 hectoliters (123,446 gallons); tar asphalt, 209,080 
kilograms (460,938 pounds) ; tarred paper, 1,000,000 kilograms (2,204,600 
pounds); carbolic acid, crude, 573,950 kilograms (1,265,330 pounds); 
carbolic acid, refined, 8,396 kilograms (18,510 pounds); creosote and 
creosote oil, 87,179 kilograms (192,195 pounds); solvent naphtha, 9,981 
kilograms (22,004 pounds). * 

All the other articles enumerated in the circular are grouped in the 
statistics in such a way that it is impossible for me to separate them. 

The Ohristiania Gas Works, which are the property of the city, pro- 
duce annually some 400,000 hectoliters (1,134,800 bushels) of coke more 
than they consume, and gas works in other towns produce a proportion- 
ate amount. 

The total in\port of coke, coal, and cinders into Norway in 1897 was 
16,374,672 hectoliters (43,617,661 bushels). The three articles are com- 
bined in the statistics and are all free of duty. 

Oermany furnishes the greater i)ortiou of the lubricating and other 
oils, except petroleum, which are imported into Norway. Crude fish oil, 
dark-colored, is largely exported from Norway to Germany ; in 1897, the 
quantity exported was 60,500 hectoliters (1,333,200 gallons). The Neth- 
erlands and Great Britain import annually from Norway some 70,000 
hectoliters (1,848,000 gallons) of this crude fish oil. In these countries 
this oil is treated chemically, and a large portion of it, in the form of 
oil for lubricating, etc., is again sold to Norway. The German trade 
in this line was much larger some years ago than it is at present, when 
native competition must be met, but it is still of considerable impor- 
tance. In these preparations of crude fish oil, the ingredients of certain 
by-products of coal tar may probably enter. 

The dealers in these ])roducts are very reticent, and I am unable to 
make a full report as to prices. The following gives the wholesale 
pricesnow ruling in the Christiania market of articles in regard to which 
I am able to obtain information : 

Coal tar, $3.28 to $3.90 per barrel of 40 gallons, c. i. f. ; light and 
heavy oils, $2.50 to $3 per barrel of 40 gallons, c. i. f.; tar asphalt, 
$6.60perton, +freight; tarred roofing felt — brown, 5^d. per yard; black, 
4d. per yard, less 60 per cent, c. i. f. Paving pitch, $14.60 to $16 per 
ton, c. i. f. ; Scotch furnace tar, $2.85 to $3 per barrel, c. i. f. ; gas- 
work tar, free of water, in hardwood barrels, $3.75 per barrel, c. i. f.; 
coal-tar pitch, $8.50 per ton, c. i. f. ; carbolic oil, 49 cents per gallon, 
+ freight; carbolic acid, 98 per cent, $6.55 per 100 kilograms, + 
freight; creosote, $2.65 per hectoliter (26.4 gallons), +freight; benzine, 
6J cents per kilogram (2.2046 pounds) ; cresylic acid, $12.26 per cask of 
40 gallons, c. i. f. ; lampblack, $2.50 per 100 kilograms (220.46 pounds. 
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-{-freight; green oil, aboat 5.6 cents per kilogram, c. i. f.; red oil, about 
7.4 cents per kilogram, c. 1. f. 

The exports from Norway of any of the articles named in the circu- 
lar are insignificant. Of coal oil, there was exported in 1897 from the 
different ports 12,131 hectoliters (320,258 gallons). 

The Christiania Gas Works are at present selling coke at the works 

for 25 cents per hectoliter (2.8 bushels). 

Henry Bordewich, 

OanauL 
Christiania, December 5, 1896. 



SWITZEBIiAND. 

Official statistics show the following exports of coal tar and by- 
products from Switzerland during the year ending June 30, 1898: 
Coal-tar colors, $3,228,038; to the United States, $622,129; asphalt, 
$172,792; to the United States, $5,663. Mineral and tar oils, $1,293; 
of which the United States received none, according to statistics. 
Paraffin, benzine, and naphtha, $15,695, of which the Upited States 
received $831 worth. 

The imports from all countries into Switzerland were as follows: 
Goal-tar colors, $382,613; asphalt, $40,965; mineral and tar oils, 
$268,906; paraffin, vaseline, purified benzine, and naphtha, $239,049. 

There are no available statistics giving the amount of these articles 
imported into Switzerland from the United States. The customs 
authorities are not able to give exact figures, owing to the fact that 
considerable quantities of coal tar and by-products are exx>orted from 
the United States to other countries, and from there exported to 
Switzerland, sometimes as the products of these countries. 

I inclose a statement furnished by the consul at Basle, Mr. George 

Gifford, giving the exports and imports of coal tar and by-products 

during the year 1897. 

James T. DuBois, ^ 

ConsulrOeneral. 
St. Gall, November 25j 1899. 



Swiss importation and exportation of coal tar and hy'produot$ for 1897, 



Xaiiie of article. 



Coal tar ^ 

Light and heavy oils, being distil* 
latosof tar a 



Tar asphalts. 



Value of imirarts, 
1897. 



FrancB. 

10,391= 12,006 

1,380. 027= 282,485 

194,016= 37,445 



Valae of exports, 
1897. 



Franca. 

283,963= $60,943 

5,047= 974 

909,056= 187,028 



Ayerai^ price per 

metric quintal 

(220 lbs.). 



a Includes anthracene oil and Inbricatinff oils firom ooal tar. 
h Inolades tar coke, pitch coke, and petroleam ooke. 



{ 
{ 



10482 16 



Franet, 

3.27=#0.63 

23.49=4.68 

28.54=6.51 

7.26=3 t40 

4Llls .79 
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8wi$8 importation and exportation of coal tar and hy-produefs for 1S97 — Continued. 



Ifaxne of article. 



Tarred roofing felt, tarred paper, and 
asphalt paper 



Value of imports, 
1897. 



Paving pitch 

Coal tar pitch, soft carbolic oil, and 
carbolic acid, crude and refined a . . 



Creoeote oil, etc 

Solvent naphtha h 

Aniline and compounds 

Lampblack 



Franet, 

73,837= $14,251 

508,739= 98,187 

1,708^320= 329,706 



6, 708, 988=1, 294, 835 
2,443,800= 471.653 

118,144= 22,802 



13,126,262=2,533,368 



:al„« of exporu. ^^ZXl^^tSt' 



1897. 



(220 lbs.) 



quint 
lbs.). 



Francs. 
20, 935^ 

8.462= 
5(5.225= 



$4,040 { 

1.633 '{ 

I 
10,851 { 

'{ 



Franc*, 

17. 12=$3. 3<» 
14.17= 2.73 
20.12= 3.88 
46.24= 8.92 



175,431= 33,858 / 
1,849= 357 { 



40. 74= 7. 86 

40. 00= 7. 72 

120.00=23.16 

77. 36=14. 93 

11.16= 2.15 

200. 00=38. 60 

199. 00=38. 40 

48.20= 9.31 

58. 89=11. 37 



1,500,958= 289,685 



a Includes benzole and bensine, 90, 50, and 35 jier cent-, toluene and toluolc, xylene and xylole, naphtha- 
lene and anthracene, cresvlic acid, and wood preservatives, and wood cement (marine glue). 
h Inclndes naphtha ana tar naphtha. 



TUKKEY. 

In compliance with the requirements of Department circuhir dated 
October 10, 1898, I submit the following report containing all the 
information Which can readily be obtained : 

IMPORTS. 



Article. 



Coal tar 

Pitch 

Croiisote oil 

Benzine 

Xylole 

Naphthalene 

Cresylioacid 

Carbolic acid, crude, 80 per cent. .. 
Carbolic acid, refined, \w i>er cent 




Price. 



)ry small 

Small ; some in capHuIeH 

7,500 pounds 

Small 

4,500 pounds 

Very small 

660 ]>onnds 

440 pounds 



$14 per ton. 
$12 to $13.38 Der ton. 
$1.60 to $4.40~pcr kilogram. 
13 to 21 cents per kilo. 
27 cents per kilo. 
8 to 11 cents i>er oke. 
$13.51 per IQO kilos. 
$14.48 per 100 kilos. 
54 cents i»er kilo. 



The above figures are approximate per annum. The kilo is equal to 
2.3 pounds; the oke equals 2.83 pounds. 

The reason why coal tar is not imported is because a large quantity 
of this article is produced daily by the gas works in this city. This is 
sold to local dealers and converted into pitch, which is not imported 
for the same reason. I am informed that the Turkish admiralty also 
makes pitch from coal tar for the use of the navy, and manufactures 
some naphthalene and benzine. 

Tar coke, pitch coke, and petroleum coke are unknown products 
here. !No statistics can be obtained in regard to the other articles 
imported. 

None of the articles mentioned in the Department's circular are 
exported from this country, so far as I can ascertain. 

Ghas. M. Dickinson, 

Consul- QenerdL 

Constantinople, April 29, 1891). 
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AMERICA. 

MEXICO. 

There is a good demand here for coal tar, and much difficulty in 
obtaining it. The Waters-Pierce Oil Company, which handles the 
product of the local gas works, sells the residaum for paving streets, and 
I learn that the gas company at Vera Groz has more demand for this 
residuum than they can fill. For new buildings, I was informed by 
the Waters-Pierce Oil Company, a good trade might be worked up in 
tarred roofing felt and in tarred paper. I say for new buildings, for 
the reason that the old buildings usually have flat roofs made of stone 
or tiles, but modern methods are becoming known here, and in one 
portion of this city especially a large number of modem American 
houses will shortly be built. 

I find that of the articles named in the list in the circular, very few 
have been exported from the United States to this Bepublic, though 
some of the articles may be comprised in the general heading used by 
the Mexican custom-house in regard to articles ^<not specified." In 
this event the importation would be naturally very small, as all impor- 
tant articles are given due prominence. I find from the list of importa- 
tions into this Bepublic that only the following articles have been 
imported to the extent named: Coal tar, 1897-98, $4,482 Mexican 
($2,053 gold). Tar asphalt, 1897-98, $7,418 Mexican ($3,399 gold); no 
market value fixed here. Carbolic acid, 1897-98, $3,576 ($1,638) ; value, 
$150 ($68.90) per 100 kilos (220.46 pounds) for the crude. Solvent 
naphtha and green and red oils, also naphtha and tar naphtha, are not 
shown as imported, but may be included in the importations of crude 
and refined oil, which amount to $423,581. Benzine sells here at 50 
cents (22.9 cents) per kilo, 74 per cent; value imported in 1897-98, $2,657 
($1,217). Anthracene, $146 ($66.86) ; imported 1897-98; no fixed value. 
Lampblack sells at $38 per 100 kilos ($17.40 per 220.46 pounds); no 
importations. Marine glue is worth $40 ($18.32), more or less, accord- 
ing to the wet or dry season, since it is not made in the wet season, 
on account of the difficulty in hardening; no imx>ortations on record. 
Aniline and lucigen oils sell at $130 ($59.54) per 220 pounds; no impor- 
tations are recorded. 

Andrew D. Barlow, 

Consul' Oeneral. 
Mexico, November i, 1898. 



GUATEMALA. 

The trade of this Bepublic in coal tar and its by-products amounts 
to almost nothing and consists entirely of imports. There are practi- 
cally no manufactories using the crude material, and there is no proba- 
bility of the trade being anything but small and unimportant. 
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During the past year, 700 barrels of labricating oil of tar were 
imported, mainly from Germany, althoagh a small portion came from 
the United States. From the United States there were received 22,000 
cases of 5-gallon tins of petroleum, 150 rolls of tar paper for roo&, 900 
packages of pitch, 15 to 20 tanks of gasoline, 250 pounds of naphtha- 
lene, and 25 pounds of oil of aniline. This was the entire amount 
imported. From the United States, Germany, England, and France 
there were also received 100 gallons of crude carbolic acid, 800 pounds 
of refined or crystallized carbolic acid, 100 pounds of creosote, and 100 
gallons of benzine. 

The trade in these articles is so small that the customs authorities 
publish no statistics of the by-products of tar, but condense them 
under the headings of tar, oils, etc. The total value of tar imported 
was $638.60; of pitch, $5,063.10, and of petroleum, $40,018.50. 

A. M. BeatjpbiS, 

Oonsut-OeneraL 

Guatemala, November 28y 1898. 



SALVADOR. 

I beg to acknowledge receipt of circular relating to foreign trade in 
coal tar and its by-products. 

There is very little, if any, coal tar or by-products used in this 

country. There are do factories here, and the principal import in this 

line is petroleum, for burning. 

J. Olowioh, 

Acting United States Vice-ConsuL 

San Salvador, November ^, 1898. 



WEST INDIES. 

ANTIGUA. 

l^one of the articles specified in the Department circular are exported 
from or imported into this island, except as below indicated: 

Imports, 1897 (from United States) : Pitch and tar, $60.24 ; kerosene, 

$5,416.24; other oils, not classified, $173.32. First six months of 1898: 

Pitch and tar, $136.32; kerosene, $2,341.72; other oils, not classified, 

$142.96. 

Henby M. Hunt, Consul. 
Antigua, November 29^ 1898. 
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BAHAMAS. 

The consumption of coal tar and its by-products in this colony is 
very small indeed, the business and industries of the islands not 
demanding them in any great quantity. The exact amount of coal tar 
imported can not be ascertained, since both kinds of tar, as well as 
pitch, are entered at the custom-house as pitch and tar. Customs sta- 
tistics show that during 1897, the total quantity of pitch and tar imported 
was 212 barrels, valued at $426.30. In the opinion of the largest dealer 
in these articles, the quantity of coal tar imported does not exceed 50 
barrels per annum. It is sold here at from $7 to $7.50 per barrel. It 
is used principally by owners of small sponging and fishing craft, for 
coating the bottoms of their vessels, as it is destructive to marine life. 
The pine tar is used for decks and rigging. Pitch is sold at about $6 
per barrel. It is estimated that the total value of all the pine tar, 
coal tar and its by-products, and pitch imported into this colony will 
not exceed $700 per annum. 

I will add that the foregoing articles are entirely the product of and 
are imported from the United States. 

Thomas J. McLain, Consul 

Nassau, November 23 j 1898. 



GUAI>EIX)UPB. 

In reply to Department circular, none of the articles enumerated are 
imported into or exported firom this colony, except, perhaps, insignifi- 
cant quantities of carbolic acid, creosote, benzine, etc., by druggists. 

Louis H. Aym]6, Consul. 
Guadeloupe, November 7, 1898. 



MARTINIQUE. 

• 

Apart from very limited quantities of coal tar and carbolic acid, none 

of the by-products of coal tar enumerated in the Department circular 

are imported into this island. I may add that the small quantities of 

carbolic acid, crude and refined creosote in its various forms, benzole, and 

benzine imported come only from France, and are received by the drug- 

li^ists of the island. The tariff almost prohibits the import of these 

goods from foreign markets. 

A. Testabt, 

Acting Vice-Consul. 
St. Piebbe, November 22^ 1898. 
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ARGENTElSrE BEPUBMC. 

In the first nine months of the year 1898, the imx>ort8 of coal tar 
amounted to 204,644 kilos (451,147 pounds), valued at $10,665 gold, 
showing an increase of 56,046 kilos (451,158 pounds), and a value of 
$3,091 gold, over the year 1897. 

During the same period, the imports of lubricating oil, valvolina, and 
cylindrina were 3,778 tons, valued at $377,791 gold, being an increase 
of 1,317 tons, and a value of $131,614 gold, over 1897. 

The importation of asphalt in the first nine months of 1898 amounted 
to 167,500 kilos (369,271 pounds), valued at $6,700 gold, being a decrease 
of 678,766 kilos (1,496,488 pounds, value $27,870 gold) from the amount 
imported in the year 1897. 

Tarred roofing felt, tarred paper, and asphalt paper are not classified 
in the statistics. 

Statistics in regard to paving pitch give 5,936 tons, valued at $178,086 
gold, being an increase of 2,875 tons over the year 1897. 

The coke imported amounts to 3,015 tons, of a value of $24,120 gold, 
a decrease of 3,969 tons (value $31,750 gold) over the year 1897. 

The importation of naphtha in the first nine months of 1898 was 
3,345 tons, of a value of $334,534 gold, being an increase of 1,419 tons 
(value $141,889 gold) over the year 1897. 

Seventy-one thousand nine hundred and ninety-one kilos (158,711 
pounds) of benzole and benzine, of a value of $10,880 gold, were 
imported in 1898, being an increase of 3,440 kilos (7,584 pounds, value 
$592 gold) over the year 1897.* 

Statistics of all kinds of glue imported in 1898 show 160,334 kilos 
(353,472 pounds), of a value of $31,454 gold, being an increase of 36,292 
kilos (80,009 pounds, value $4,560 gold) over the year 1897. Marine 
glue is not especially specified. 

The statistics of imports do not specify wood preservatives and wood 
cement. Goal tar is used here as a wood preservative. 

Creosote oil, anthracene oil, green and red oil, toluene and toluole, 
xylene and xylole, naphthalene and anthracene, cresylic acid, aniline 
and lucigen oils, huile siderale, are not classified in statistics, being 
imported in very small quantities under the classification of << other 
oils." Lampblack also can not be found in the statistics. 

it is impossible to obtain figures covering the imports into and 

exports from the several countries. 

D. Mayeb, Consul. 

Buenos Atbes, December 7, 1898. 
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ECUADOR. 



The custom-house statistics for the year ending December 31, 1897, 
mention separately only the items coal tar and anilines, in the line 
named in circular; perhaps some of the other by-products may be 
included under general headings, but the quantities must be insignifi- 
cant. 



AniliueH imported into Ecuador from — 



Weight. 



Yalutt in 

Bouadorian 

silver. 



Germany % 

Kelgi um 

Prance 

England 

United states 

Total 



KUot. Pounds. 

15,087=34,473 

818= 1,803 

588= 1,296 

575= 1,268 

8= 6.6 



17,621=38,847 




Equivalent 

value United 

SUtes gold. 



$5,821.46 
268.29 
270.25 
234.16 



6,096.10 



Anilines are retailed by the drug dealers at about $1.10 per pound. 

Coal tar is not imported for the market, and therefore I can give no 
local quotations. Importations for private use during the year ending 
December 31, 1897, were: 



Coal tar imported into Ecuador from— 



Weight. 



England 

Germany 

United Stetes 

Total... 



Valne in 

Ecuadorian 

silvor. 



Equivalent 

value United 

States gold. 



KUo». Pounds, 
0,464=20,804 
8,36&= 7,427 
8,276= 7,222 



16, 109=35, 513 



$1,310 
640 
294 



2,244 



1639.02 
812.20 
148.41 



1,094.68 



Guayaquil, November 11, 1898. 



Perry M. de Lbon, 

ConsulrGeiierdL 



PARAGUAY. 



Coal tar and its by-products are almost unknown in this market, 
and statistics must be restricted to a very few of the articles. 

The following table covers all the information I have been able to 
obtain : 

Imports in 1897. 



Naphthalene.... 

Iktuzine 

Tar oil 

Do 

Oil for raacbines 
Canvaa (for tar) 

Do 



Quantity. 


Value. 


Duty. 


Kilos. 


aold. 


Peremt. 


203 


$80 


25 


156 


47 


25 


7,067 


358 


25 


2,170 


263 


a Free. 


14.847 


1,238 


a Free. 


22,056 


10.081 


25 


101 


142 


a Free. 



Price. 



35 cents per pound. 

36 cents per pint. 
84 cents per pound. 

7 cents per pound. 

Ko. 5 cotton 40 cents peryard. 



a Special coucesHions in favor of industrial enterpriaea« 
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There is no tarred canvas introduced, as the canvas is covered with 

tar by the purchaser. 

Oil (valvolina) used for cylinders is sold at 12 cents per pound. 

Lampblack and asphalt tar are not found in the returns of the 

custom-house. 

John N. Ruffin, Consul. 

AsuNOiONy January 14y 1899. 



URUGUAY; 

The statistical bureau of Uruguay reports that the imports from the 
United States, of tar, rosin, and pitch, and compounds thereof, for the 
years named were: 



Year. 



Kilos. 



1895. 
1806. 
1897. 



2, 159, 707 
2, 062, 034 



Value. 



$43,215 

41,292 

a 2, 893 



a Apparently incomplete. 

The importations from other countries for the years 1895 and 1S96 
were as follows: 



Germany 

Italy 

Arffentina 

Bedlam 

England 

BraBil 

Spain 

Total 307,530 



1895. 



KHoe. 



71,962 
89,670 
68,824 
27,680 
19,783 
29,418 
693 



Value. 



$2,155 

1,794 

1,500 

831 

591 

683 

14 



7,473 



1896. 



Kilos. Value 



68,504 
85,700 
20,913 
1,500 
154.000 
10,953 



280,570 



$1,745 

714 

626 

45 

3,257 

219 



6,606 



All tars appear under one classification. All the by-products of coal 
tar are scheduled under the head of <^ Drugs and chemicals not directly 
specified." The amount and value of imports are small and are not 
definitely given. Roofing felt to the value of $627 in 1895 and $304 in 
1896 was imported; but its use is not general. 

There is no demand for paving pitch, for the reason that all pave- 
ments are of granite. Pitch, however, is used to render outer walls 
damp-proof, and in that way much is consumed, for the walls even 
when cemented are very porous. 

Oarbolic acid in all its forms comes from Germany, as well as by- 
products. The city gas company finds a local market for about all its 
tar products, in the many uses to which they can be put, as preserva- 
tives of woody coating for walls, and crude disinfectants. There is no 
distillation of any such products in the Bepublic. The demand for 
lubricating oils from coal tar is small. 

Albert W. Swalm, Consul. 

Montevideo, December 12^ 1898. 
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ASIA. 

ADEN. 

In reply to circalar of October 11, 1898, 1 have to report that none 
of the articles mentioned therein are imported into this district. 

The unusaal delay in answering this circular is due to sickness and 
my inability to see at an earlier date the proper authorities to get 
information. E. S. OlTNNiNaHAMy Consul. 

Aden, January 26^ 1899. 



BRITISH INDIA. 

There was imported into British India during the year ending March 
31, 1898, under the head of << Pitch, tar, and dammar:" 



From — 



QoAntity. 



UDitodKingdon... 
AnHtrio-UuDgary . . 

Gftrmauy 

Cap« Colony 

Arabia 

Ceylon 

Straits Settlements 



Valns. 



(Hot. 




84,608 


$104,034 


198 


816 


ao5 


783 


U 


8 


12 


8 


750 


886 


29,420 


48,696 



This was distributed as follows : 



Bengal. 
Bombay 
Siiid ... 
Madras. 
Burma. 



Qnantity. 



(hot. 
68.053 
25,116 
6,670 
16,066 
14,203 



Yalae. 



$70,639 

81,097 

6,992 

19,278 

16,829 



The government report does not give the quantity and value of the 
various products separately. I addressed a letter to the collector of 
customs, Calcutta, requesting him, if he had the statistics in his office, 
to give me the details. I inclose his reply, which does not cover all the 
products named in the circular, but indicates the quantity and value of 
such products import-ed into Bengal, some of them under different 
names. I also addressed a letter to Messrs. Ahmuty & Co., the largest 
dealers in such merchandise in Calcutta, requesting such information as 
they were able and willing to give as to quantities sold and the prices, 
and inclose their reply. Messrs. Harton & Co. are also dealers in such 
articles here, and Messrs. B. Scott Thompson & Co. (Limited), druggists, 
import creosote oil, naphtha, tar naphtha, benzole, and benzine. 

R. F. Pattebson, Consul Oeneral. 

Calcutta, December 29 ^ 1898. 
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LKTTER FROM COLLKCTOR OP CUSTOMS. ' 

Thk Consul-Gkxeral of the United States of Ahbrica, Calcutta. 

Sir: With reference to yonr letter dated the I7th instant, asking for information 
regarding certain articles of merchandise imported daring the past year, I have the 
honor to inclose a statement showing the quantities of the articles named imported 
during the year 1897-98. 

I regret that details are not available for the remaining articles enumerated 
by you. 

I have tlu) honor to be, sir, your most obedient servant, 

E. V. Levingk, 
Officiating Collector of Customs, 

Statement showing the quantities of certain articles imported into Calcutta during the 

official year 1897-98, 



Artioles. 



Tar, coal owts . 

Pitch, ooal do.. 

Lnbrioati n g oil gallons . 

Glno 

Asphalt owtB. 

Coke tons. 

Disinfecting and deodorising fluid and powders 

^Bensole oil gallons. 



Quantities. 



32,817 

5,192 

8.207,660 



18,884 
8,347 



380 



letter from ahmuty a co. 

Thk Consul-Gkneral of the United States of America, 

Calcutta, 

Dear Sir : We have to own receipt of yonr letter, dated the 19th ultimo, covering 
a circular headed, ** Foreign trade in coal tar and its by-products." 

We regret our inability to give you the desired information. We can only say 
that we are regular importers from Great Britain of coal tar, coal-tar pitch, and 
marine glue. We do not, however, care to give prices, because there is a good 
deal of variation in them. We are importing American manufactured goods through 
the New York Export and Import Company, and if the New England people care to 
quote us for the articles above named, we will consider whether we can give their 
manufactures a trial. 

Yours, faithfully, Sam. C. Chandler. 



DUTCH rNDIA. 

The collector of customs informs me that in the by-products of tar 
there is so very little business done, that the importations are not even 
classified at the customhouse, but are lumped under ^< miscellaneous." 
I give, however, the importations of coal tar for 1897 : From Holland, 
$18,111; from England, $2,348; from Penang, $3,173 ; from Singapore, 
$5,908; from Malacca, $21; total, $29,561. The market price of coal 
tar here is about $5.50 a barrel. 

Imports of Swedish tar: From Holland, $16,742; firom England, 
$476; from Penang, $1,041; from Singapore, $1,899; total, $20,158. 
The market price of Swedish tar here is about $6.50 a barrel. 

There is no duty on tar entering into this colony. None of the 
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articles montioned in the circular are manufactured or exported from 

here. 

Sidney W. Everett, Consul. 
Batavia, January lOj 1899. 



JAPAN^. 

During the year 1897, imports into Japan of the articles specified were 
as follows : 





Quantity. 


1 

Value. 




Quantity. 


Value. 


Tar and pitch f rom— 
China 


Pound*. 

183,158 

18,089 

109,385 

7,078 

124,509 


$1, 131. 05 

109.20 

097.07 

109.75 

1.035.80 


Aniline dyes from— 
Belffinm ....... .. 


Pounds. 

11,889 

15,713 

1,208,424 

4,3a') 

887 

3,487 

191,725 

832 


4,802.12 
2, 793. 22 


Q^rrnany 


Pran*^ r,,-. 


Great Britain 


German V 


401. 319. 47 


Sweden and Norway . 
United Slates 


Great Britain 

Holland 


1,882.81 
284.80 




Italv 


1 082.05 


Total 


440.192 


3,882.87 


Switzerland 


52,877.73 
98.00 


C!firlKi1if* rtIiI ft'Yitn 




other countries 

1 

Total 

i 




908.88 
10, 434. 82 


G-ermany 


8,580 
140,817 


1,434,320 


484, 508. 70 


O'reat Britain 




Paraffin wax firom— 
British India 


882,877 

18,872 

751, 783 

3,800,015 




Total 


147.388 


io.iua.2o 


29, 799. 88 

718.45 

21,440.13 

112,000.03 






Salicylic acid fh>ni— 
Germany 


134,820 
18,800 


1 

53,887.08 
8,829.00 


Great Britain 

United States 

Total 


Great Britain 


5, 431, 347 


183,958.24 


Total 


151, 820 


69,988.08 


• 






Alizarin dyes from— 

France 

Germany 


1,281 

89,801 

2,290 

1.088 


438.57 

50,017.80 

1, 531. 38 

13L75 




Switzerland 




other countries 




Total 


02,530 


62,119.48 





During the same period^ the exports from Japan of tar and its prod- 
ucts, all being of foreign origin, were : aniline dyes, 25,250 pounds, value, 
$8,964.70; tar and pitch, 10,727 pounds, value, $103. Owing to the 
unwillingness of merchants to divulge details of their business, 1 am 
unable to furnish any useful information as to prices. A fair idea of 
values may be gained from the foregoing statistics, which are based 
upon the invoices presented at and passed through the Japanese 
customhouses. 

In conclusion, it is proper to say that after January 1, 1899, the fol- 
lowing ad valorem duties will be levied upon imports into Japan : Ani- 
line dyes, 10 per cent; paraffin oil, 10 per cent; paraffin wax, 5 per 
cent; alizarin dyes, 10 per cent; salicylic acid, 10 per cent; carbolic 
acid, 10 per cent; pitch, wood tar, and coal tar, 5 per cent; gasoline, 10 
per cent; oil and wax, 10 per cent; dyes, colors, and paints, 10 per 
cent; vaseline, 10 per cent; tarred paper and asphalt paper, 15 per 
cent; woolen felt, 15 per cent; unenumerated manufactured products, 
20 per cent. 

John F. Gowey, 

ConsulrOeneral. 
Yokohama, November 25^ 189f^. 
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PERSIA. 

For several reasons, the manufacture of gas in Persia has hitherto 
met with very little encouragement, and when the experiment has been 
tried it has always turned out a failure. The coal generally is as good 
as could be found for the purpose, and the excavation has few features 
of serious difficulty. In districts where water is found in proximity to 
the seams — as no machinery exists of sufficient pumping capacity — 
workings are either abandoned or never attempted. In some cases 
where the seams follow a horizontal position, terminating outwardly on 
the slope of a mountain or hill, the drainage follows the workings, 
with comparatively little preparation or expense. The roads connect^ 
ing Teheran with the mines are both bad and difficult, and such as only 
pack animals can traverse. The means of transport are confined to 
camels, mules, and donkeys, and this method of carriage has within 
the last few years risen enormously in cost. Hitherto, lighting houses 
by gas has, on account of the ignorance and untrustworthiness of serv- 
ants and others, been considered too dangerous for ordinary use. 
The ultimate cost of coal, which amounts to upward of $15 a ton, ren- 
ders the price of gas far too high for domestic use. 

About eighteen years ago gas works were erected in Teheran, at the 
expense of the Gk)vernment, for lighting certain streets and thorough- 
fares, but the expense was great, and as the retorts wore out the 
enterprise was abandoned and petroleum lamps were substituted. 

In 1891, a Belgian company obtained an exclusive concession for the 
manufacture of gas in Teheran, and spent considerable sums of money 
in putting the old works in repair, refitting them with new machinery 
and plant, and laying pipes in various streets and squares; but on 
account of the Government failing in its part of the contract, and the 
manufacturing machinery getting out of order, gaslighting was again 
given up and the petroleum lamps were once more restored. 

The tar produced during these two periods never underwent any 
refining process. Indeed, no machinery was imported for that purpose, 
and it was used chiefly for coating beams and rafters for buildings to 
protect them from the ravages of white ants, which are extremely 
destructive in Teheran. As Teheran is the only city or town in Persia 
where any attempt has been made to introduce gas, none of the pro- 
ducts mentioned in the circular have been exported. 

In the manufacture of carpets, of an inferior quality, in certain dis 
tricts aniline dyes are used to some extent, but scarcely any other by- 
product of tar, except in small quantities, for medicinal and sanitary 
purposes, is imported into Persia. If these useful articles could be 
placed on the market in large quantities and at moderate prices, they 
would, when the utility of them came to be recognized, find ready 
buyers. The names of most of those mentioned in the circular are 
virtually unknown, even by those to whom they would be most useful. 
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From a variety of causes, trade at the preseut time is mach depressed 
and native dealers can be induced to bay only when there is a fair 
prospect of their goods finding ready purchasers. They have, how- 
ever, the salutary virtue of being satisfied with small, when they 
can not get large, profits. 

Arthur S. Hardy, Minister. 

Teheran, December 14 j 1898, 



STRAITS SETTLEMENTS. 

In reply to Department circular, I append the following statistics 
covering the imports into and the exports from this district of the fol- 
lowing articles, during the year ended December 31, 1897 : 



CoalUr OMkfl.. 

Pitch do 

Swedish tar do — 

Coke tons.. 

LabrioatinK oil 



Value 
Imports. I (roand 
; numbers). 



8,288 1 $18,600 
47 110 



408 

824 



2,800 

7,200 

49,800 



Value 
Exports, i (round 
numbers). 



1,641 

72 

125 

562 



18.500 

800 

800 

7.700 

500 



The prices ruling for the above are as follows: Goal tar, $8.50 to 
$10.50 per cask; Swedish tar, $11 to $13 per cask; pitch, $4.50 to 
$5.50 per cask; coke, $24 to $25 per ton. 

Of the remainder of the articles mentioned, only refined carbolic oil, 

carbolic acid, creosote oil, naphtlia, and lampblack are found in this 

market. The quantities imported, however, are so unimportant that 

they do not figure in the official returns, and particulars regarding 

them are therefore impossible to obtain. 

E. Spencer Pratt, 

Consul- Oeneral. 
Singapore, January 31, 1899. 



SYRIA. 



1 inclose a statement of annual imports into and exports from Beirut; 
also the price of articles enumerated in Department circular which 
enter into the trade of this place. As no information could be obtained 
at the custom-house, I have conferred with the two leading chemists in 
Beirut, representing Barondi's pharmacy and the Prussian pharmacy^ 
and also with various merchants. While the figures given apply to 
Beirut alone, a fairly correct idea of the consumption of the articles 
mentioned, in Syria as a whole, may be obtained by increasing the 
quantities reported by 15 or 20 per cent. The only article among those 
under consideration which is exported from Syria is bitumen. The 
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whole product goes from Beirut to the United States, where it is em- 
ployed in forming pavements, brightening patent leather, etc. The 
imported articles enter largely into preparations for technical and 
medical purposes; or, as in the case of tar coke and pitch coke, are 
used for tarring boats, roofs, ropes, etc., and for anointing camels. 

G. BiE Bavndal, Consul. 
Beirut, November 17, 1898. 

Statement of annual imports into and exports from Beirut of coal tar and by-products, 

together with prices thereof. 



Article. 



IMPORTS. 

Coal tar 

Tar coke 

Pitch coke 

Carbolic oil and carbolic acid : 

Crude 

Refined 

Creosote oil (pare) 

BenjEole and benzine 

Toluene and tolaole 

Xylene and xylole 

Naphthaline and anthracene 

Lampblack 

BXPOBTS TO THB UNITBD BTATBS. 

Tar asphalt 



Quantity. 



Pric«. 



Pounds, 
16,500 
14.300 
11,200 

8,800 

440 

(a) 

5,500 

22 

44 

4,400 

1,430 



148.000 



$82.73 per 100 kilos or 220 pounds. 

$7.30 per 100 kilos. 

2} cents per oke or 2| pounds. 

$7.30 per 100 kilos or 220 pounds. 

40 cents per 1 kilo or 2.2 pounds. 

49 cents per 1 kilo. 

15 cents per 1 kilo. 

24 cents per 1 kilo. 

20 cents per 1 kilo. 

7 cents per 1 kilo. 

$14.60 per 100 kilos or 220 pounds. 



10 cents per oke or 2^ pounds. 



a Small quantity. 



AUSTRALASIA. 



NEW SOUTH WALES. 

Consul Bell writes from Sydney, January 7, 1899: 

In reply to circular of October 10, 1898, after considerable inquiry, 1 
conclude that the inclosure from a reliable firm is the best reply I am 
able to make : 

Sydney, December 29, 1898, 
Geo. W. Bell, 

Consul of the United States, Sydney, 
Dear Sir: Heferring to yoar letter of December 2S and inclosure, which we now 
return, we be<; to inform you that the trade in coal tar and the rougher by-products 
is limited to tht^ local gas companies, and we are therefore nnable to furnish you 
with the information required. The importation of carbolic acid is about 5,000 gal- 
lons per year, the English price for 33 per cent being 6d. (12 cents) per gallon. 
Coal-t<ir benzine is not now used, having been supplanted by the American article 
manufactured from petroleum oil. Coal-tar naphtha is imported at the rate of about 
1,000 gallons per year, and costs Is. 6d. (36 cents) per gallon. 

We are, dear sir, yours faithfully, 

Elliott Bros., Ltd. 
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NEW ZEALAND, 

There are no imports on record of any of the articles mentioned in 
the circular, except as follows: Goal-tar pitch, hard and soft, 15 tous, 
price 8s. ($1.95) per ton, doty paid; benzole and benzine, 90 per cent, 
50 per cent, and 35 per cent, 100 cases cost about 2s. 6d. (61 cents) 
per gallon; lampblack, small importations, cost, 14s. ($3.41) per hun- 
dredweight; marine glue, one-half ton, £2 10s. (1^12.17) per hundred- 
weight. 

The local product of coal tar sells at 2d. (4 cents) per gallon. The 
price of tarred felt and paper is: 12,000 bolts, 5s. lOd. ($1.42) per bolt; 
100 rolls, 18s. ($4.38) per roll. Carbolic oil and acid sell at 3s. 6d. 
(85 cents) per gallon in 16 ton quantities. 

I regret that this report seems so defective, but the fact of the mat- 
ter is that the trade in these by-products at the present time is exceed- 
ingly small, and the information is as complete as it can be under the 
existing circumstances. 

Frank Dillingham, Consul. 

Auckland, January 25, 1899. 



QUEENSLAND- 

The imports into and exports from the colony of Queensland are, 
unfortunately, not classified, either singly or in bulk, and there is no 
means of tracing any of the articles mentioned. What are imported ' 
are no doubt included under the heading, ^^Oils in bulk," kerosene, lin- 
seed, castor, etc., which were imported during 1897 to the value of 
$513,833. Some of the other products of coal tar are no doubt 
embraced under the heading of acids, alkali, chemicals, guins, resins, 
etc., the value of imports of which was $903,260. Some of the prod- 
ucts, notably lubricating oils, may also be included under the heading, 
" Stores, railway materials;" value of imports during 1897, $1,119,685. 

I may state that there is no statistical department or bureau in this 
colony, and articles are so grouped that it is impossible for me to dis- 
sect these statistics as they at present stand. 

With regard to the following articles I beg to report as follows: 

In coal tar, the several gas companies throughout the colony seem to 
supply all the present demands of consumers. The price in Brisbane 
is 8 cents per English gallon. I am unable to give the price in other 
parts of the colony, but doubtless it is within 2 cents more per gallon. 

Light and heavy oils, distillates of tar, are not in use, so far as I can 
ascertain. Tar asphalt is imported in blocks in small quantities. Tar 
roofing felt, tarred paper, and asphalt paper are used in small quantities. 
Buberiod roofing felt has been lately introduced from the United States; 
also insulating paper, by the Standard Paint Company, of New York* 
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Paving pitch, tar coke, pitch coke, petroleum coke, and coal-tar 
pitch are not imported. Carbolic oil is made in the colony. Carbolic 
acid, crude, is imported from Oreat Britain ; price in England, Is. 6d. 
(36 cents) per gallon (English); refined is not imported. Carbolic acid 
is free of duty. Creosote oil and solvent naphtha, small quantity used. 
Anthracene oil, green and red oils, and cresylic acid, not used. Naph- 
tha and tar naphtha, both imported largely. Benzole and benzine, 
small quantities imported. Toluene and toluole and xylene and xylole, 
no sale. Naphthalene and anthracene, very small sale. Aniline and 
lucigen oils not imported; very little used. Huile siderale, not known. 
Lubricating oils from coal tar, all imported from the United States. 
Lampblack, imported from England; English price, £3 ($14.59) per 112 
pounds in compressed packages. Wood preservatives and wood cement, 
very small quantities used. Marine glue, imported from England; 
English price, $2.88 to $5.76 per 112 pounds; duty, 25 per cent ad 
valorem. Aniline dyes, not manufactured in this colony; no crude 
materials are imported. 

Where no prices are mentioned, it is to be understood that I am 

unable to obtain them. Importers here seem to be very reticent as to 

the prices they pay for goods. 

W. J. Weathebill, 

Goi^ular Ayent. 
Brisbane, December i, 1898. 



VICTORIA, 

No statistics as to the imports and exports of the colony of Victoria 
in coal tar and its by-products can be obtained from the customs de- 
partment, as they are included in the official returns under the more 
general hesidings of <<oils," ^< acids," etc.; and no reliable estimate can 
be procured from other sources. The trade of the colony in these lines 
is practically in the hands of two or three of the leading firms, who 
refuse to impart any information on the subject. 

Goal tar, tar asphalt, paving pitch, etc., are manufactured here, but 
only in sufficient quantities to meet local requirements. Of the other 
articles consumed, the bulk is imported from Germany through London 
agents, and it is therefore extremely difficult to obtain reliable prices. 
The business in most of the by-products of coal tar being limited, there 
are no definite market quotations, each vendor appearing to have a 
different price. Many articles, such as toluene, toluole, xylene, xylole, 
cresylic acid, huile siderale, etc., are almost unknown here, or are 
used in very limited quantities. 

The following statement has been furnished me, but for the reasons 
stated the prices can not be considered absolutely reliable:' Goal tar 
(ma^le locally), 6 cents per gallon; light and heavy oils, varying 
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prices; tar asphalt, locally made bat never sold, used by the makers 
themselves; tarred roofing felt, tarred paper, and asphalt paper, no 
business of any extent — ^no quotations; coal-tar pitch, no business; 
paving pitch, nuased; tar coke, piteh coke, and petroleum coke, no 
business; carbolic oil crude, no business; carbolic oil refined, $1.09 per 
gallon, 36 cents per i)Ound retail; creosote oil, price not obtainable; 
solvent naphtha, 97 cents to $1.09 per gallon by drum; anthracene oil, 
price not obtainable; green and red oils, price not obtainable; benzole 
and benzine, about 36 cents; toluene, toluole, xylene, etc., price not 
obtainable; naphthalene and anthracene, 10 cents per i)ound retail; 
cresylic acid, aniline, and lucigen oils, huile siderale, prices not obtain- 
able; lubricating oils from coal tar, from 10 cents to 60 cents per 
gallon; lampblack, $5.10 per hundredweight; wood preservatives and 
cement, unknown. 

I am of the opinion that if the prices were within the reach of the 
dealers here, a fair business could be done in benzine, naphtha, carbolic 
acid and oil, creosote oil, naphthalene, lubricating oils, and lampblack. 
It would therefore be advisable for the New England Gas and Ooke 
Company to correspond with the following firms In this cily, sending 
prices and all information: 

Chemical lines: Bocke, Tompsitt & Co., 292 Flinders street; Felton, 
Grim wade & Co., 342 Flinders lane; Duerdin & Sainsbury, 309 Flinders 
lane. 

Painters' lines and other oils: E. L. Yencken <& Co., 304 Flinders 
street; W. & G. Dean & Co., off 320 Collins street; Brooks, Bobinson 
& Co., 59 Elizabeth street. 



TASMANIA. 



The consul at Ilobart, Mr. Webster, under date of November 28, 1898, 
informs me that there is no traile in coal tar there. The whole of the 
product of the local gas companies (three) is used for making asphalt 
paths and roadways. No by-products of coal tar are manufactured, and, 
so far as can be ascertained from the customs statistics, the products 
enumerated are imported only in very minute quantities. 

John P. Bbay, 

Consul- General. 
Melbourne, January i, 189'J. 

10482 17 
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AFRICA. 

BRITISH SOUTH AFRICA. 

Imports of coal tar, pitch, and asphaltum are entered under one head 
in the castomhouse. There was imi)orted into South Africa in 1897 
(with the exception of imports via the port of Delagoa Bay, in Portu- 
guese territory), the following value: 

From United Kingdom $23,249.84 

From United KStates 1,731.96 

From Germany 14,738.28 

From Sweden 340.55 

Total 40,260.63 

As all roofs are either iron or tile, no rooting felt or tarred paper was 

imported; and I can not find that other by products, as detailed in 

circular, were imi>orted. 1 am satisfied, however, that in time many of 

the by-products could be sold if prox)erly introduced. Coal tar was 

entered at about 20 cents per gallon. 

J. G. Stowe, 

Co7i8nl'GeneraL 
Capk Town, November 1, 1898. 



LOUREN^O MARQIJEZ. 

Of all the articles mentioned in the circular only one, coal tar, is 
imported here. This is used in small quantities, and the detailed cus- 
toms returns for 1897, just published, contain no statistics relating to 
its importation, although mention is made of the reexportation to Beira 
of some 1,000 gallons. The principal importers of coal tar here are 
Messrs. Mcintosh, Findlay & Co., and Messrs. Allen, Wack & Co. 

I understand that coal tar enters into the manufacture of cyanide 

of potassium, large quantities of which are used in the gold mines of 

the Transvaal, though the (juantity imported via this port is, according 

to the customs statistics, very small indeed. Messrs. Wilcken and Ack- 

erman, of this port, represent a number of Transvaal consumers of 

cyanide of potassium. 

W. Stanley IIollis, Cotisul. 

LoUREN(;o Marc^uez, November 25^ 1898. 



MOROCCO. 

I beg to acknowledge receipt of the Department circular of October 

10 regarding coal tar and its by products. The whole amount of coal 

tar imported into Morocco does not exceed $200 per annum, and, I 

understand, it comes from Sweden. It is used in a medicinal way by 

the Moors for their camels. 

S. II. GUMMERE, Consul'OeneraL 
Tangier, November 25 ^ 1898. 
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ZANZIBAR. 

Beferring to circular letter of the Department of October 10, 1898, 

calling for a rei>ort on importation of coal tar and its by-products, I beg 

to report that the imi)ortatiou into Zanzibar of the articles named is 

practically nil. 

A. L. Sarle, 

Acting United States Consul. 
Zanzibar, December ;?i, 1SU6. 
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PUBLICATIONS OP THE BUREAU OF FOREIGN COMMERCE.* 

The publications of the Bureau of Foreign Commerce, Department of State, are: 

I. — Commercial Relations, being the annual reports of consular officers on the 
commerce, industries, navigation, etc., of their districts. 

II. — Consular Reports, issued monthly, and containing miscellaneous reports 
from diplomatic and consular officers. 

III. — Advance Sheets, Consular Reports, issued daily, except Sundays and 
legal holidays, for the convenience of the newspaper press, commercial and manu- 
facturing organizations, etc. 

IV. — Exports Declared for the United States, issued quarterly, and con- 
taining the declared values of exports from the various consular districts to the 
United States for the preceding three months. 

V. — Special Consular Reports, conuining series of reports from consular officers 
on particular subjects, made in pursuance to instructions from the Department. 

Following are the special publications issued by the Bureau prior to 1890: 

Labor in Europe, 1878, one volume; Labor in Foreign Countries, 1884, three 
volumes; Commerce of the World and the Share of the United States Therein, 1879; 
Commerce of the World and the Share of the United States Therein, 1880-81 ; Declared 
Exports for the United States, First and Second Quarters, 1883; Declared Exports for 
the United States, Third and Fourth Quarters, 1883; Cholera in Europe in 1884, 
1885; Trade Guilds of Europe, 1885; The Licorice Plant, 1885; Forestry in Europe, 
1887; Emigration and Immigration, 1885-86 (a portion of this work was published 
as Consular Reports No. 76, for the month of April, 1887); Rice Pounding in 
Europe, 1887; Sugar of Milk, 1887; Wool Scouring in Belgium, 1887; Cattle and 
Dairy Farming in Foreign Countries, 1888 (issued first in one volume, afterwards in 
two volumes); Technical Education in Europe, 1888; Tariffs of Central America 
and the British West Indies, 1890. 

The editions of all these publications except Tariffs in Central America, etc., 
are exhausted and the Department is, therefore, unable to supply copies. 

In 1890, the Department decided to publish reports on special subjects in sepa- 
rate form, to be entitled Special Consular Reports. There are now the following 
Special Consular Reports: 

Voi. I (/i^).— Cotton Textiles in Foreign Countries, Files in Spanish America, Carpet Manufacture 
in Foreign Countries, Malt and Beer in Spanish America, and Fruit Culture in Foreign Countries. 

Vol. 2 (fSfyo and /<S?/).— Refrigerators and Food Preservation in Foreign Countries, European Emi- 
gration, Olive Culture in the Alpes Maritimes, and Beet-Sugar Industry and Flax Cultivation in 
Foreign Countries. 

Vol. 3 (/«S^/). — Streets and Highways in Foreign Countries. (New edition, 1897.) 

Vol. 4 (iSyr).— Port Regulations in Foreign Countries. 

Vol.s (/<$^/).^— Canals and Irrigation in Foreign Countries. (New edition, 1898.) 

Vol. 6 {/Syr and 1892).— CoaA and Coal Consumption in Spanish America, Gas in Foreign Coun- 
tries, and India Rubber. 

Vol. 7 (/^).— The Suve Trade in Foreign Countries and Tariffs of Foreign Countries. 

Vol. 8{ 1892), — Fire and Building Regulations in Foreign Countries. 

Vol. Q (iSfy2 and /<92?).— Australian Sheep and Wool and Vagrancy and Public Charities in Foreign 
Countries. 

* Formerly Bureau of Statistics. Name changed to Bureau of Foreign Commerce by order of the 
Secreury of State, July z, 1897. 
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VI PUBLICATIONS OF THE BUREAU OF FOREIGN COMMERCE. 

yol. lo (/^\^Lead and Zinc Mining^ in Foreign Coantries and Extension of Markets for Amer- 
ican Flour. (New edition, 1897.) 

VoL II (/<j^).— American Lumber in Foreign Markets. (New edition, 1897.) 

ypl, 12 (/<^). — Higliways of Commerce. (New edition, 1899.) 

VoL 13 ii9qb and /<fi77).— Money and Prices in Foreign Countries. 

VoL 14 (/.S^).— The Drug Trade in Foreign Countries. 

VoL IS ii8Q8').-~Vzxx. I. Soap Trade in Foreign Countries; Screws, Nuts, and Bolts in Foreign 
Countries; Argols in Europe, Rabbits and Rabbit Fiirs in Europe, and Cultivation of Ramie in 
Foreign Countries. Part II. Sericulture and Silk Reeling and Cultivation of the English Walnut. 

P'i?/. /6(/^).— Tariffs of Foreign Countries. Parti. Europe. Part ll. America. Part III. Asia. 
Part IV. Africa. Part V. Australasia and Polynesia. (Parts III, IV, and V not yet published.) 

VoL 17 (/<9w).— Disposal of Sewage and Garbage in Foreign Countries; Foreign Trade in Coal 
Tar and By-Products. 

VoL /<? (7900).— Merchant Marine of Foreign Countries. 

Of these Special Consular Reports, Australian Sheep and Wool, Cotton Tex- 
tiles in Foreign Countries, Files in Spanish America, Fire and Building Regulations, 
Gas in Foreign Countries, Lead and Zinc Mining, Malt and Beer in Spanish America, 
Port Regulations, Refrigerators and Food Preservation, Vagrancy, etc., are ex- 
hausted, and no copies can be supplied by the Department. 

Of the monthly Consular Reports, many numbers are exhausted or so reduced 
that the Department is unable to accede to requests for copies. Of the publications 
of the Bureau available for distribution, copies are mailed to applicants without 
charge. In view of the scarcity of certain numbers, the Bureau will be grateful 
for the return of any copies of the monthly or special reports which recipients do 
not care to retain. Upon notification of willingness to return such copies, the De- 
partment will forward franking labels to be used in lieu of postage in the United 
States, Canada, the Hawaiian Islands, and Mexico. 

Persons receiving Consular Reports regularly, who change their addresses, 
should give the old as well as the new address in notifying the Bureau of the fact. 

In order to prevent confusion with other Department bureaus, all communica- 
tions relating to consular reports should be carefully addressed, "Chief, Bureau of 
Foreign Commerce, Department of State, Washington, U. S. A.*' 
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VALUES OF FOREIGN COINS AND CURRENCIES. 

The following statements show the valuation of foreign coins, as given by the 
Director of the United States Mint and published by the Secretary of the Treasury, 
in compliance with the first section of the act of March 3, 1873, viz: "That the value 
of foreign coins, as expressed in the money of account of the United States, shall 
be that of the pure metal of such coin of standard value," and that "the value of 
the standard coins in circulation of the various nations of the world shall be esti- 
mated annually by the Director of the Mint, and be proclaimed on the ist day of 
January by the Secretary of the Treasury." 

In compliance with the foregoing provisions of law, annual statements were 
issued by the Treasury Department, beginning with that issued on January i, 1874, 
and ending with that issued on January i, 1890. Since that date, in compliance 
with the act of October i, 1S90, these valuation statements have been issued quar- 
terly, beginning with the statement issued on January i, 1891. 

The fact that the market exchange value of foreign coins differs in many in- 
stances from that given by the United States Treasury has been repeatedly called 
to the attention of the Bureau of Foreign Commerce. An explanation of the basis 
of the quarterly valuations was asked from the United States Director of the Mint, 
and under date of February 7, 1898, Mr. R. E. Preston makes the following state- 
ment: 

"When a country has the single gold standard, the value of its standard coins 
is estimated to be that of the number of grains fine of gold in them, 480 grains 
being reckoned equivalent to J20.67 in United States gold, and a smaller number 
of grains in proportion. When a country has the double standard, but keeps its 
full legal-tender silver coins at par with gold, the coins of both gold and silver are 
calculated on the basis of the gold value. 

"The value of the standard coins of countries with the single silver standard is 
calculated to be that of the average market value of the pure metal they contained 
during the three months preceding the date of the proclamation of their value in 
United States gold by the Secretary of the Treasury. The value of the gold coins of 
silver-standard countries is calculated at that of the pure gold they contain, just as 
if they had the single gold standard. 

"These valuations are used in estimating the values of all foreign merchandise 
exported to the United States. The value of the Indian rupee, although calculated 
according to law at the value of the pure metal contained therein, has a commercial 
value above the value of the silver bullion; consequently the value for customs pur- 
poses is determined in each case by the consular certificates attached to the invoice 
of exports from that country to the United States." 

The following statements, running from January i, 1874, to October i, 1899, have 
been prepared to assist in computing the values in American money of the trade, 
prices, values, wages, etc., of and in foreign countries, as given in consular and other 
reports. The series of years are given so that computations may be made for each 
year in the proper money values of such year. In hurried computations, the reduc- 
tions of foreign currencies into American currency, no matter for how many years, 
are too often made on the bases of latest valuations. When it is taken into account 
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VIII VALUES OF FOREIGN COINS AND CURRENCIES. 

that the ruble of Russia, for instance, fluctuated from 77.17 cents in 1874 to 37.4 
cents in April, 1897, such computations are wholly misleading. All computations 
of values, trade, wages, prices, etc., of and in the '*fluctuating-currency countries" 
shoufd be made in the values of their currencies in each year up to and including 
1S90, aiuMn the quarterly valuations thereafter. 

To meet typographical requirements, the quotations for the years 1876, 1877, 1879, 
i68i« 1882. and 1891-95 are omitted, these years being selected as showing the least 
fluctuations when compared with years immediately preceding and following. 

To save unnecessary repetition, the estimates of valuations are divided into three 
dasses, viz: (A) countries with fixed currencies, (B) countries with fluctuating cur- 
rencies, and (C) quarterly valuations of fluctuating currencies. 



VALUES OF FOREIGN COINS AND CURRENCIES. 



IX 



A. — Countries vnth fixed currencies. 

The following official (United Sutes Treasury) valuations of foreign coins do not Include "* rates of 
exchange.'* 



Countries. 



Argentine Republic*. 



Austria-Hungaryt. 

Belgium ..~ 

Brazil 



British North Amer- 
ca (except New- 
foundlana). 

British Honduras.... 

Chile 



Costa Rica.. 
Cuba 



Denmark . 
Rgypt 



Finland. 
France . 



Germany 

Great Britain. 



Greece. 



Haiti 
luly. 



Japan$ 

Liberia 

Netherlands!.. 



Newfoundland 

Portugal 

Russia!! 



Spain. 



Sweden and Norway. 
Switzerland 



Turkey 

Uruguay .. 
Venezuela. 



Standard. 



(yold and silver.. 



(Jold 

(yold and silver.. 

Gold 

.do 



.xlo 
..do 



.do 

Qo\^ and silver. 



Gold .. 
Ao 



.do 

Gold and silver.. 



Gold .. 
do 



Gold and silver.. 



..do. 
..do. 



Gold 

.do 

Gold and silver.. 



Gold.. 

Ao 

do 



Gold and silver.. 
« 

Gold 

Gold and silver.. 



Gold 



Gold 

Gold and silver. 



Monetary unit 



Peso. 



Crown., 

Franc... 

Milreis. 
Dollar.. 



Ao 

Peso.... 



Colon.... 



..do 



Crown 

Pound (xoo pias- 
ters). 

Mark 

Franc 



Mark 

Pound sterling... 



drachma. 



Gourde. 
Lira 



Yen 

Dollar. 
Flonn . 



Dollar.. 
Milreis. 
Ruble- 



Value in 
U.S. gold. 



Peseta. 

Crown. 
Franc. 



Piaster.. 

Peso 

Bolivar. 



I0.96.5 
.ao,3 

x.oo 
1. 00 

.36,5 
•46,5 

.93.6 

.a6,8 
4.94.3 

• «9.3 
.X9.3 

.23.8 
4.86,6% 

.19.3 

•96.5 
•«9.3 

.49.8 
1. 00 
.40,2 

1.01,4 
1.08 
.51.5 

.«9.3 

.26,8 
.19.3 

.04i4 

x.03.4 

.X9.3 



Coins. 



Gold— Argentine ($4.82,4) and 
% Argentine; silver— peso and 
divisions. 

(yold— 30 crowns ($4.05,2) and 
xo crowns. 

Gold— xo and ao franc pieces; 
silver— 5 fhancs. 

Gold— 5, zo, and 20 milreis; sil- 
ver— $4, z, and 2 milreis. 



(yold— escudo (Ix.as), doubloon 
(13.65)* and •condor ($7.30); 
ulver— peso and divisions. 

(yold — 2, 5, xo, and 20 colons; sil- 
ver — 5,xo,25,and socentisimos. 

(yold— doubloon ($5.02,7); sil- 
ver—peso (60 cents). 

(yold— 10 and 30 crowns. 

Cyold — 10, ao, 50, and xoo plat- 
ters; silver— X, a, xo, and ao 
piasters. 

Gold — 10 and 20 marks ($1.93 
and $3.85,9). 

(yold— 5, xo, ao, 50, and xoo 
francs; silver — 5 francs. 

Qo\d — 5, xo, and 20 marks. 

Gold — sovereign (pound ster- 
ling) and half sovereign. 

(yold — 5, 10, ao, 50, and loodrach- 
mas; silver— 5 drachmas. 

Silver — gourde. 

Gold — 5, 10. 20, 50, and xoo lire; 
silver— 5 lire. 

(^Id — X, a, 5, xo, and ao yen. 

Gold— xo florins; silver— Ji, z, 
and a% florins. 

Gold — $2 ($2.02,7). 

Gold— X, 2, 5, and xo milreis. 

Gold— imperial ($7,718) and % 

imperial ($3.80); silver— Ki 5*. 

and X ruble. 

Gold— 25 pesetas; silver— 5 pese- 
tas. 

Gold— 10 and 20 crowns. 

Gold— 5, xo, 20, 50, and too 
francs; silver— 5 francs. 

Gold — 25, 50, xoo, aoo, and 500 
piasters. 

(yold— peso: silver — peso and 
divisions. 

Gold— 5, 10, ao, 50, and zoo boli- 
vars; silver— 5 bolivars. 



* In 1874 and 1875, the gold standard prevailed. 

t The gold standard was adopted October i, 1892. (See Consular Reports No. Z47, p. 623.) Values 
are still, however, frequently expressed in the florin or gulden, which is worth 2 crowns or 40.6 cents. 

X Gold standard adopted October x, 1897. (See Consular Rbports No. aoi, p. a59.) 

f See note to table of fluctuating currencies. 

I For an account of the adoption of the gold standard, see Review of the World's Commerce, 
1896-97. p. 254. 



FOREIGN WEIGHTS AND MEASURES. 



The following table embraces only such weights and measures as 
are given from time to time in Consular Reports and in Commer- 
cial Relations: 

Foreign weights and measures ^ with American equivalents. 



Denominations. 



Almude 
Ardeb... 
Arc 



Arobe 

Arratel or libra... 
Arroba (dry) 

Do 

Do 

Do 

Do 

Do 

Arroba (liquid).... 

Arshine 

Arshine (square). 

Artel.^ 

Baril 

Barrel 

Do 

Berkovets 

Bongkal 

Bouw 

Bu 



Butt (wine) 

Caffiso 

Candy 

Do 

Cantar 

Do 

Do 

Cantaro (cantar). 

Carga 

Catty 

Do* 

Do 

Do 

Centaro 

Centner 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Chih.. 



Where used. 



Portugal 

Egypt 

Metric 

Paraguay 

Portugal 

Argentine Republic 

Brazil 

Cuba 

Portugal 

Spain 

Venezuela 

Cuba, Spain, and Venezuela 

Russia 

.\....Ao 

Morocco 

Argentine Republic and Mexico. 

Malta (customs) 

Spain (raisins) 

Russia.. 

IndU 

Sumatra 

Japan 

Spain 

Malu 

India (Bombay) 

India (Madras) 

Morocco 

Syria (Damascus). 

Turlcey 

Malta 

Mexico and Salvador. 

China 

Japan 

Java, Siam, and Malacca... 

Sumatra 

Central America 

Bremen and Brunswick. 

Darmstadt. 

Denmark and Norway 

Nuremberg 

Prussia 

Sweden 

Vienna 

Zollverein 

Double or metric 

China 



American equivalents. 



4.42a gallons. 

7.6907 bushels. 

0.0247Z acre. 

35 pounds. 

z.oiz pounds. 

25.3175 pounds. 

32.38 pounds. 

25.3664 pounds. 

32.38 pounds. 

25.36 pounds. 

25.4024 pounds. 

4.263 gallons. 

28 inches. 

5.44 square feet. 

X.Z2 pounds. 

20.0787 gallons. 

xz. 4 gallons. 

zoo pounds. 

36Z . Z2 pounds. 

832 graias. 

7,096.5 square meters. 

o.z inch. 

Z40 gallons. 

5.4 gallons. 

529 pounds. 

500 pounds. 

ZZ3 pounds. 

575 pounds. 

z 24 . 7036 pound s. 

X75 pounds. 

300 pounds. 

i.333M(iM) pounds. 

Z.3Z pounds. 

Z.35 pounds. 

2.Z2 pounds. 

4.263Z gallons. 

ZZ7.5 pounds. 

ZZ0.24 pounds. 

zzo.zz pounds. 

zz 2. 43 pounds. 

ZZ3.44 pounds. 

93.7 pounds. 

z 23. 5 pounds. 

ZZ0.24 pounds. 

220. 46 pounds. 

Z4 inches. 



*More frequently called ''kin." Among merchants in the treaty ports it equals z.33>^ pounds 
avoirdupois. 
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FOREIGN WEIGHTS AND MEASURES. 



Foreign wtigkli and mtasurti, with Amtrican tgrnvaleHlt—CoatinwA. 




Where iwd. 


a™h... .,.,«,..» 














Cwulra. ™~«. — 








Vlq yards. 


















...I«u«l». 








..jMboiheU. 




BnptUnwriEhfBd B»>ncn.„. 


{AwCmiMua SarocnThi. i44-) 


























;.rrSbu»beto. 
















iS gallon. 










so pound.. 

i.S quaru. 

■fi4.'7g»llo(U. 
O.SS Ballon. 














Gimlce ~ 












HmolitB'i 




..ajSbuaheU 












wf!T^:z:;;:::::::: 












„.6,U7«"11«. 
















3.S bushels. 

BS..M huihelb. 
B>.sibu<l>el>. 
. metric [oni {4,^0 
pounds). 


























..JibuBheli 
4^ac™. 


















7.100 gniini (troy). 










?"■ 
























.J,:, pnundi. 








v2SS,:~~::_::::::::: 


..oserquami. 
,., pound.. 




Llm (pound V - 

Do 




CuUia 
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FOREIGN WEIGHTS AND MEASURES. 



Foreign weights and measures^ with American eguivaients — Continued. 



Denominations. 



Load. 



Manzana. 

Do 

Marc 

Maund..... 

Meter 

Mil 



Do.. 

Milla 

Morgen 
Oke 

Do.. 

Do.. 

Do.. 

Do.. 

Pic 

Picul 

Do.. 

Do.. 

Do.. 

Do.. 



Pie. 



Do, 



Pile 

Pood 

Pund (pound) 

Quarter 

Do 

Quinul 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Rottle 

Do 

Sagen 

Salm 

Se 

Seer 

Shalcu 

Sho 

Standard (St. Petersburg). 

Stone. 

Suerte 



Where used. 



England (timber).. 



Sun .. 
Tael. 
Tan. 
To.... 



Cosu Rica 

Nicaragua and Salvador. 

Bolivia.... 

India 

Metric 

Denmark. 

Denmark (geographical) 

Nicaragua and Honduras 

Prussia , 

Egypt 

Greece 

Hungary 

Turkey 

Hungary and Wallachia , 

Egypt 

Borneo and Celebes. 

China, Japan, and Sumatra , 

Java , 

Philippine Islands (hemp) , 

Philippine Islands (sugar) 

Argentine Republic 

Castile 

Turkey 

Russia 

Denmark and Sweden 

Great Britain. , 

London (coal) , 

Argentine Republic 

Brazil 

Castile, Chile, Mexico, and Peru. 

Greece 

Newfoundland (fish) 

Paraguay 

Sjrria... 

Metric 

Palestine 

Syria 

Russia 

Malta 

Japan 

India 

Japan 

do 

Lumber measure 

British 

Uruguay 



Ton •. 

Tonde (cereals). 

Tondeland 

Tsubo 

Tsun 

Tunna 

Tunnland 



Japan 

Cochin China.... 

Japan 

.do 

Space measure. 

Denmark. 

do 

Japan 

China 

Sweden 

Ao.y, 



American equivalents. 



Square, 50 cubic feet; 
tmliewn, ^o cubic feet; 
i nch planks, 600 super- 
ficialfeet. 

1 1 acres. 

1.737 acres. 

0.507 pound. 

8a| pounds. 

39.37 inches. 

4.68 miles. 

4.6z miles. 

X.Z4Q3 niiles. 

0.63 acre. 

a.7225 pounds. 

a.84 pounds. 

3.08x7 pounds. 

a. 854x8 poiinds. 

a.5 pints. 

2i}i inches. 

X35.64 pounds. 

133M pounds. 

Z35.Z pounds. 

139.45 pounds. 

Z40 pounds. 

0.9478 foot. 

0.91407 foot. 

27.9 inches. 

36.XX2 pounds. 

X.Z02 pounds. 

8.252 bushels. 

36 bushels. 

zox.4a pounds. 

130.06 pounds. 

Z01.61 pounds. 

ia3.2 pounds. 

XX2 pounds. 

xoo pounds. 

Z25 pounds. 

aao.46 pounds. 

6 pounds. 
sH pounds. 

7 feet. 

490 pounds. 

0.0245Z acres. 

X pound x3 ounces. 

XI. 9305 inches. 

1.6 quarts. 

X65 cubic feet. 

X4 pounds. 

2,700 cuadras (see cua- 
dra). 

X.X93 inches. 

590-75 grains (troy). 

0.25 acre. 

2 pecks. 

40 cubic feet. 

3.94783 bushels. 

1.36 acres. 

6 feet square. 

1. 41 inches. 

4.5 bushels. 

z.a2 acres. 
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Foreign weights and measures^ with American equivalents — Continued. 



Denominations. 


Where used. 


American equivalenci. . 


Vara 




34. zao8 inches. 
a9Z4ZZ7 yard. 
32.87 inches. 
33.367 inches. 
33.384 inches. 
33.375 inches. 

33 inches. 

34 inches. 
33.384 inches, 
a. 707 gallons. 
7Z.Z square rods. 
0.663 niile. 
4Z.98 acres. 


Do ••.* »•••• 


Castile 


Do ....MM.« 


Central America 


Do.~ 


Chile and Peru 


Do 


Cuba 


Do 


Cura9ao 


Do 


Mexico 


Do 


Pa rairuay........ 


Do 


Venezuela 


Vedro 


Russia 


Vergees 


Isle of Tersev 


Vcrst. 


Russia 


Vloclca 


Russian Poland 
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Metric weights. 

Milligram (yi^ gram) equals 0.0154 grain. 

Centigram (y^ gram) equals 0.1543 grain. 

Decigram (-^ gram) equals 1.5432 grains. 

Gram equals 15.432 grains. 

Decagram (10 grams) equals 0.3527 ounce. 

Hectogram (100 grams) equals 3.5274 ounces. 

Kilogram (1,000 grams) equals 2.2046 pounds. 

Myriagram (10,000 grams) equals 22.046 pounds. 

Quintal (100,000 grams) equals 220.46 pounds. 

Millier or tonnea — ton (1,000,000 grams) equals 2,204.6 pounds. 

Afeiric drv measures. 

Milliliter {^i^ liter) equals 0.061 cubic inch. 
Centiliter (y^^ liter) equals 0.6102 cubic inch. 
Deciliter {^ liter) equals 6.1022 cubic inches. 
Liter equals 0.908 quart. 
Decaliter (10 liters) equals 9.08 quarts. 
Hectoliter (100 liters) equals 2.838 bushels. 
Kiloliter (1,000 liters) equals 1.308 cubic yards. 

Metric liquid measures. 

Milliliter (niW liter) equals 0.0388 fluid ounce. 

Centiliter (-j J^ liter) equals 0.338 fluid ounce. 

Deciliter d^^j liter) equals 0.845 gill. 

Liter equals 1.0567 quarts. 

Decaliter (10 liters) equals 2.6418 gallons. 

Hectoliter (100 liters) equals 26.417 gallons. 

Kiloliter (1,000 liters) equals 264.18 gallons. 

Metric measures of length. 

Millimeter (yriW nieter) equals 0.0394 inch. 
Centimeter (yj^y meter) equals 0.3937 inch. 
Decimeter (3^ meter) equals 3.937 inches. 
Meter equals 39.37 inches. 
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Decameter (lo meters) equals 393.7 inches. 

Hectometer (100 meters) equals 328 feet i inch. 

Kilometer (1,000 meters) equals 0.62137 mile (3,280 feet 10 inches). 

Myriameter (10,000 meters) equals 6.2137 miles. 

Metric surface measures, 

Centare (i square meter) equals 1,550 square inches. 
Are (100 square meters) equals 119.6 square yards. 
Hectare (10,000 square meters) equals 2.471 acres. 



DEPARTMENT INSTRUCTION. 

Department of State, 

Washington^ June 20^ iSgg. 

To the Consular Officers of the United States. 

Gentlemen: In the interest of the merchant marine of this 
country, you will please investigate the condition of the merchant 
marine in the countries in which you are respectively located and 
the policy adopted by the government for its promotion, and make 
a full report to the Department on the subject. 

The following lines of inquiry are suggested to you to indicate 
the nature and extent of your investigation and report: 

(i) State the condition, extent, and importance of the merchant 
marine in the country in which you are situated. 

(2) What policy does the government pursue to promote its 
merchant marine ? 

(3) State any recent changes in policy and how long and with 
what vigor they have been pursued. 

(4) To what extent are war ships built in the country in which 
you are situated and what eflfect does their building have upon the 
cost of constructing merchant ships ? 

(5) State as concisely as possible, but by quotation where desir- 
able, what department or bureau of government supervises the mer- 
chant marine and such recommendations as they have recently made 
for its betterment. 

(6) Refer to or quote from, where desirable, reports of parlia- 
mentary or other official committees on the subject of the merchant 
marine, together with suggestions or recommendations made. This 
applies also to reports on increasing the efficiency of mail carriage 
by steamships, and upon the necessity and usefulness of such ships 
for auxiliary naval purposes. 

(7) To what extent, officially or publicly, are the policies of other 
nations toward their merchant shipping discussed, criticised, or 
copied ? 

(8) To what extent do chambers of commerce, boards of trade, 
and like organizations discuss the subject of the merchant marine, 
and what recommendations of value are made ? 

(9) State whether the principal materials of shipbuilding — plates 
and structural forms for steel vessels and timber or lumber — are 
produced in the country or imported from abroad. 

s c R — M M 1. I 



2 DEPARTMENT INSTRUCTION. 

(lo) State the current prices of steel plates for the hulls of 
vessels. 

(ii) State the average weekly wages in shipyards paid to pattern 
makers, machinists, riveters, ship carpenters, joiners, painters, fur- 
nace men, riggers, plumbers, sheet-iron workers, iron molders, 
brass molders, and laborers. 

(12) State the average monthly wages of the port paid in the 
foreign trade on steam vessels and sail vessels (various nationalities), 
respectively, to able seamen, boatswains, carpenters, quartermasters, 
first mates, second mates, and, in addition, on steam vessels to fire- 
men, coal passers, oilers, first engineers, second engineers, third 
engineers. 

I am, etc., 

Thos. W. Cridler, 

Third Assistant Secretary, 
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AUSTRIA. 

In response to the Department circular of June 20, 1899, instruct- 
ing consular officers to investigate the condition of the merchant 
marine in the countries where they are respectively located and the 
policy adopted by the Government for its promotion, I have to report 
as follows: 

CONDITION OF MERCHANT MARINE. 



The merchant marine of Austria can not be said to be in an in- 
disputably prosperous condition. During the past ten years, there 
has been no appreciable increase either in the number of vessels or 
in tonnage, and there has been a decrease in the number of seamen, 
as the following table will show : 

State of the merchatft marine of Austria from i88g to i8gS. 



Year. 



1889 
1890 
iSgt 
1892 

«893 
1894 
1895 
1896 

1897 
1898. 



Number 




of ves- 


Tonnage. 


sels. 




1.78^ 


179.787 


1,748 


176,04a 


x.2?3 


173,776 


1.7x7 


167,651 


1,720 


166,034 


1.674 


157.946 


1.693 


"65.550 


1.708 


174,593 


X.70.S 


189,744 


1,659 


«85,9a3 



Seamen. 



8,061 
7,910 
7.767 
7.749 
7.73^ 
7.365 
7.57* 
7.709 
7.835 
7.525 



It will be noticed that in 1894 Austria's shipping was at its low- 
est ebb. At that time the present bounty system was adopted by 
the Government, and under it the total tonnage of all merchant 
vessels increased from 157,946 tons in 1894 to 189,744 tons in 1897. 
There was, however, a slight decrease in tonnage again last year, 
together with a very noticeable decrease in the number of vessels 
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and seamen. The various changes of 1898 are shown in the follow- 
ing table: 

Increase and decrease of merchant marine during the year i8gS. 





For long voyages. 


Long coasting. 


Short coasting. 


Description. 


Sailing. 


Steam. 


Sailing. 


Steam. 


Sailing. 


Steam. 




No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


No. 

24 

2 
a 


Tons. 


No. 

2 


Tons. 


Increase. 
New shiDs f Austrian)... 










338 
18 

93 


62 


Prom Ions' coastinfiT 




















Purchased abroad... 


I 


646 
44 


7 


12,424 
44 






1 


200 






Tonnafire increased 










Former! V in local use... 












I 

M 
5 

48 

6 
i8 
ao 

4 

7 
18 

2 

75 


4 

259 
103 


I 


7 


Transferred from other 
ports 


I 


43« 






z 


63 


6 
I 

8 

1 


1,298 
792 




Chanired class. 




« 


2 
5 


696 




2 
3 




7 
3 




1 




ToUl 


i,xai 


12,468 


63 


3,290 


645 


76^ 






Decrease. 
Shiowrecked 


'.553 


3,398 




456 


61 
Z67 
346 

52 

57 
46 

323 

4 




Broken ud. 






I 
2 


597 
26 


Sold abroad 


IZ 


5.590 


4 


3.414 


6 


860 


a 


1,076 


Dismantled 




Diminished in tonnage.. 
Passed to local use 




51 




423 






• 


10 
















Passed to other juris- 
diction 










1 


63 


6 


x,a98 






Passed to other class... 






2 
9 


1.402 








M 




7 




9 




3 

2 




ToUl 


7.194 


8,537 


923 


2,840 


X.056 


623 




Increase 




3.931 








142 


Decrease 


12 


6,073 


a 


6 


860 


1 


550 


27 


4" 











The exact state of Austria's marine at the close of 1898 was as 
follows : 



Description. 



Sai/tn/i vessels. 



Long voyage... 
Long coasting. 
Short coasting. 



ToUl 



Steamers. 



Long voyage.... 
Long coasting.. 
Short coasting. 



Total 



Saiiing vesse/s and steamers. 



Long voyage- 
Long coasting. 
Short coasting. 

Total 



Number. 


Tonnage. 


35 
20 

1,426 


20,319 

2,101 

17,104 


1,481 


39.524 


93 
20 

65 


136.570 
5.516 

4.3»3 


178 


146.399 


128 

40 

».49« 


156.889 

7,617 

2I,4«7 


1,659 


485,923 



Seamen. 



364 

98 

3i545 



4.007 



2,799 
286 

433 



3.5»8 



3. '63 

384 
3.978 

7.525 



Horse- 
power. 



121,835 

8,164 

13.590 



143.589 



121,835 

8,164 

i3»S90 

143.589 
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During the year 1898, out of a total of 1,813,684 tons represent- 
ing the imports and exports of the Empire by sea, 1,145,802 tons, or 
63 per cent, was carried in Austrian bottoms. 

BOUNTIES. 

Previous to the year 1893, the only aid which the Government 
gave to the mercantile marine was a liberal subvention to the Aus- 
trian Lloyd Steamship Navigation Company for carrying the mails. 
During the eleven years 1 882-1 893, there was a noticeable decrease 
in the number as well as in the total tonnage of vessels engaged in 
long voyages. While in 1882 the number of vessels engaged in for- 
eign trade was 348, with a total tonnage of 208,102 tons, there were 
in 1893 only 165 such vessels, with a total tonnage of 133,447 tons. 

It was noticed that while Austrian shipping declined, the tonnage 
of the adjoining countries, Hungary and Italy, showed a remarkable 
increase ; and, as the Governments of these States were paying liberal 
subsidies to their merchant ships, it was believed that Austria's ina- 
bility to compete with her neighbors in the carrying trade was solely 
due to the failure of her Government to afford adequate protection 
to shipping interests. 

The Trieste Chamber of Commerce, in May, 1893, petitioned 
the Government to accord to Austrian shipowners exemption from 
taxes and to offer bounties or premiums on the building of ships 
and on long voyages, similar to those given by the Italian, French, 
and Hungarian Governments to the shipowners of their respective 
countries. This petition received the hearty indorsement of all the 
chambers of commerce in the Empire, and the unanimity of senti- 
ment thus shown induced the Government to present to Parliament, 
in October, 1893, a ship-subvention bill. This bill was passed on 
November 28 of the same year and became a law on December 27, 
1893. The provisions of the law are substantially as follows: 

Article i. Steamers and sailing vessels inscribed on the Austrian register as 
making long voyages or engaged in the long coasting trade may avail themselves 
of the following benefits: (a) An annual State bounty; (d) a tonnage and distance 
premium for each voyage made. 

Art. 2. The annual bounty is paid to every ship engaged in the foreign or long 
coasting trade, provided: (i) Austrian subjects own at least a two-thirds interest in 
the same; (2) not more than fifteen years have elapsed since it was launched; (3) it 
is registered under Class A i or 2 in the Austro- Hungarian "Veritas** or a similar 
insurance association. 

Art. 3. The bounty for the year following the launching of a ship is as follows: 



Class. 



X.. 
2.. 

3" 



Kind of vessel. 



For iron or steel steamship.^ 

For iron or steel sailing ship.» 

For wooden or mixed sailing ship. 



Per ton (net). 



Flcrifu. 
6.00 

4.50 
3.00 



|a-43 
X.83 
z.sa 
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Akt, 4. Sailing vessels built of Bteel or iron in Auilrian shipyards have their 
bounties increased by to per cent; and if at least half of the raw material used is of 
Austrian origin, the bount}' is increased by 35 per cent. 

Akt. 5. If more than one year hiks elapsed since the launching of a ship that 
applies for and has a right to the bounty, the same shall be computed as (or the 
first year (see article 3). and a dcducti-on of 5 per cent shall be made for each year 
that has passed since the ship wbs launched. The bounty ceases when a ship has 
been launched litteen years. 

Art. (1. Ships registered before July i, iEk)3, may receive, when fifteen years 
from the lime they were launched shall have elapsed, I norin{40cenls)pertonnetper 
year for five years, dating from January 1. 1S94. provided they be classed at least Ba 
in the Austro-Hungarian " Veritas," or in any other Austrian insurance association. 

Art. 7. Ships mentioned in article i shall receive the bounty only if engaged in 
the carrying trade outside the statutory short coasting lines, and if touching Aus- 
trian ports not touched by steamers plying in parallel lines already receiving State 
subsidy. The bounty shall be S kreutzers (2 cents) per ton for every loa nautical 
miles, the disunce to be computed by taking the shortest line. 

Art. S..A vessel remainin); without a crew or lying idle in port for more than 
six months loses all claim 10 the bounty or premium. 

Art. 9. All mercantile vessels shall be exempt from Government income and 
other taxes for five years after January i. 1B94. Also, all vessels built in Austrian 
yards after the passage of the law shall be exempt from all taxation for five years. 

Art. 10. The law does not apply (it) to ships already receiving State subsidies; 
{i) to regular lines having mail contracts; (f) to ships belonging to an industrial 
establishment or lines engaged in carrying their own goods. 

Art. II. The bounties shall be paid at the end of each year, dating from ibe 
launching of the ship. 

Art. 12. Ships which have been built abroad and have received a bounty wbile 
under the Austrian flag shall refund the entire amount received by them it they 
pass under a foreign flag before three years have elapsed since they received such 
bounty. 

Furthermore, ships which have been built in Austrian yards and have received 
a. State bounty shall refund the entire amount received by them if they are sold to a 
foreign nation within two years after ihey have received such bounty. 

Art. 13. In rase of war or mobiliiation, shipowners benefited by the present law 
beyond the exemption from taxation provided for In article g must, when requested, 
place their ships at the disposal of the Government for a reasonable indemnity. 

Art, 14. The regulations necessary for the enforcement of the law shall be 
made by ministerial order. 

Art. 1 5. When this bill becomes a law, all laws in conflict with it are repealed. 

Art. lb. The law shall take efllecl on January t, 1894, and remain in force for 
a period of ten years. 

Art. 17. The Minister of Commerce and the Minister of Finance are charged 
with the execution of the law. 

Last year, article 9 of the subsidy law was so amended as to ex- 
empt all ships from taxation another five years. Beyond this, there 
has been no change in the law or in the attitude of the Government . 
toward the same. 

As regards the matter of subsidies granted to steamers for mail 
carriage, Austria has for years had a well-settled policy and there 
has been no movement to change it either in or out of Parliament. 
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The Government pays to various steamship companies for mail car- 
riage about $1,300,000, of which the Austrian Lloyd receives more 
than 90 per cent. 

WAR SHIPS. 

Nearly all the war ships of Austria-Hungary have been built at 
home, the majority in the imperial navy-yard at Pola, and five or 
six cruisers and a dozen torpedo boats by the Stabilimento Tecnico, 
of Trieste. The last-mentioned company has also built a number of 
war ships for the Argentine Republic, Uruguay, and Roumania. 
The building of war ships at Trieste is said to have no noticeable 
effect upon the cost of constructing merchant ships. 

SUPERVISION OF MERCHANT MARINE. 

The supervision of the merchant marine is intrusted to the Gov- 
erno Marittimo (maritime board), a bureau under the Ministry of 
Commerce. The board has its seat in Trieste and is presided over 
by a president, who in executive matters is assisted by five division 
chiefs. These chiefs have charge of the following * * sections, " or sub- 
bureaus, respectively: (i) The nautical section; (2) the technical 
section; (3) the inspectorate of fisheries; (4) the accounting depart- 
ment; (s) the archive and correspondence department. 

The board has not only executive, but, to a certain extent, legis- 
lative functions as well. When it meets in its legislative capacity, 
the meetings or conferences are attended by twelve consulting dele- 
gates, who are elected by the chambers of commerce of the five prin- 
cipal ports of the Empire, Trieste electing four and Rovigno, Zara, 
Spalato, and Ragusa-Cattaro two delegates each. The coast is di- 
vided into eight port districts, and each district is again subdivided 
into ** agencies. '* 

Since the enactment of the present law, no recommendations 
have been made by the maritime board for the betterm'fent of the 
merchant marine. The law is to be in force for a period of ten 
years, and may therefore be said to be still on trial. No changes 
are at present contemplated, and none are likely to be made until 
after the expiration of this period. 

As has already been indicated, the merchant marine has received 
in this country but very little attention during the past five years. 
Both the Government and the public are watching the effects of the 
law. Some people are satisfied with it, while others are disap- 
pointed ; but the majority seem to be of the opinion that it is too 
early to pass final judgment upon the efficacy of the measure. The 
subject has not been discussed in Parliament since 1893, when the 
subsidy bill was under consideration. 

A special committee was then appointed by Parliament to inves- 
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tigate and report upon ihe condition of the merchant marine and t 
make recommendations for its betterment. I make the followin 
quotalions from its report; 



inly of a gc 
n the demand for freight in our 
emporium. This has caused a 
foreign carrying trade, in which 
ngaged, competition from both i 



ind keener than 

were obliged li 
1 losing trade. 



:nsis. Unable to 
get Hd of tbem at 
• " • But the 



Durln){ a number of years, our mcrca 
decline. • • • The causes of the declii 
a special character. There has been 
ports, especially in Trieste, our most iraportanl 
decrease in shipping facilities. • • • As loou 
our ships formerly were actively and profitably i 
sailing and steam vessels has become grcalei 
• • • Our shipowners were noi in a posi; 
change their old ships for improved vessels, ll 
a considerable sacrilice, which they preferred 

importance nf keeping up our mercantile marine should not be overlooked, and our 
mistake would be still greater if we became indifferent as lo whether our goods be 
carried in foreign bottoms or by our own ships. Shipowners and merchants are 
linked together. * • * The inhabitants of our coasts possess very limited 
means, and, as the soil is not everywhere fertile, ihey have for generations taken 
to navigation, for which they have ever shown great fitness. • • • This decline 
is a calamity for our people along the coast, and, besides, threatens to abandon our 
carrying trade to foreign ships. • • * What is wanted is to put a. stop to the 
decline of our merchant fleet, lo allow it to cope with foreign competition, and to 
secure for the inhabitants of our coast wonted employment and profits in maritime 

The Austrian public takes at present but Hitle interest in the atti- 
tude of other nations toward their merchant shipping. While the 
bounty and subsidy law is on trial, discussion relating to the subject 
is, as it were, suspended by general consent. Trade and technical 
papers, of course, occasionally discuss these matters; but they do 
not have the priblic ear. 

The preceding remarks apply also to chambers of commerce and 
similar organizations. As regards the betterment of the merchant 
marine, no recommendations of special interest or value have been 
made by them recently; but in 189? and 1893, the agitation in favor 
of the present bounty and subsidy law was commenced by the various 
chambers of commerce, and the act of December 27, 1893, practically 
incorporated the measures recommended by these bodies. 
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:erials u 



in shipbuilding, si 
oduced in Austria; 



IS iron, steel, 

considerable 



The principal 
copper, lead, timi 

quantities of metal have also been imported during the past few 
years, and these imports are on the increase, A few mechanical 
accessories — mostly patented articles — are almost exclusively im- 
ported from England, and teak and pitch pi 
America. 
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The Stabilimento Tecnico Triestino, the principal shipbuilding 
establishment of Trieste, informs me that the current price of Aus- 
trian steel plates for the hulls of vessels is from loo to no florins 
($40.60 to $44.66) per 1,000 kilograms (2,204.6 pounds). 



WAGES. 



The average weekly wages paid in the shipyards of Trieste are 
as follows: 



Workmen. 



Pattern makers 

Machinists 

Riveters 

Ship carpenters 

Joiners 

Painters 

Furnace men,... 



Wages. 



Florin*. 
12 to 15 
12 to 15 
IS to 18 
12 to 15 
10 to 12 

9 to 12 

12 to 15 



$4.87to|6.o9 

4.8710 6.09 

6.09 to 7.31 

4.87 to 6.09 

4.06 to 4.87 

3.65 to 4.87 

4.87 to 6.09 



Workmen , 



Riggers 

Plumbers... 

Sheet-iron workers.. 

Iron molders 

Brass molders. 

Laborers 



Wages. 



Florins. 
XX to 14 

10 to 12 
12 to 15 
12 to 15 
12 to 15 
7 to 9 



$4.47to|5.68 
4.06 to 4.87 
4.87 to 6.09 
4.87 to 6.09 
4.87 to 6.09 
2.84 to 3.6^ 



The following table gives the average monthly wages paid in this 
port to officers and seamen of Austrian, Italian, German, and British 
vessels. Seamen of other nationalities are comparatively scarce here 
and have no recognized scale of wages. When such seamen are 
hired, they are, as a rule, paid Austrian wages. . The wages on steam 
and sail vessels are substantially the same for common seamen. 
Officers, however, receive, as a rule, from 50 tp 75 per cent more on 
steamers than on sailing vessels. 

Rates of monthly wages paid at Trieste to officers and seamen on Austrian^ Italian^ 

German ^ and British vessels. 



Class. 



Mates: 

On steamers 

On sail vessels 

Second mates: 

On steamers 

On sail vessels 

Boatswains and carpenters. 

Quartermasters 

Seamen 

First engineers.- 



Austrian. 



l38-9a 
ai.89 

«7 03 
»7.o3 
14.00 
xa.x6 
$58.38 to 77.84 
Second engineers. I T^^.db to 48.65 



Third engineers.. 

Oilers 

Coal passers 

Firemen 



19.46 to 39.19 
14. 60 

13. x6 

15.8a 



Italian. 



$43-75 
26.35 

30.62 
X7.50 
$11.38 to 14.00 
10.00 to 13.00 

9-63 
61.35 

45.98 

30.62 

Z2.00 
XI. 38 
13.35 



German. 



$28.56 to $35.70 
33.80 to 38.56 

23.80 

19.04 to 23.80 
19.04 to 21.42 

19.04 

zi.9oto 16.66 
59.50 
38.56 
23.80 

X3.00 to 17.00 

X2.0OtO 15.00 

X4.38 to X9.04 



British. 



I58.38 



43.79 



39.19 

25. 55 

24.33 

$58.38 to 68. zx 

46.33 

37.36 

25.00 to 36.00 

34.00 to 35.00 

36.76 



Trieste, September 14^ iSgg. 



Fredk. W. Hossfeld, 

Consul. 
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BELGIUM. 



CONDITION OF MERCHANT MARINE. 

The merchant marine of Belgium consists of 66 vessels, with a 
total measurement of 90,971 tons. Of this number of craft in exist- 
ence on the 31st of December, 1898, 62 of 90,629 tons belonged to the 
port of Antwerp, i of 160 tons to Louvain, i of 69 tons to Nieuport, 
and 2 of 113 tons to Ostende. 

The following table shows the status of the merchant marine of the 
country from the year 1859 to the commencement of the present year: 



Year. 



1859 
i860 

1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 

«873 
1874 

1875 
1876 

1877 
1878 
1879 
x88o 
1881 
1882 
1883 
1884 
z88^ 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 
1894 
1895 
1896 
1897 
1898 



Number of vessels. 


Tonnage of v< 


Sailinf?. 


Steam. 


Total. 


Sailing. 


Steam. 


'3' 


4 


'35 


35.632 


1.559 


108 


8 


116 


28,857 


4.254 


103 


8 


III 


27,252 


4.484 


96 


7 


103 


25.663 


3.284 


91 


6 


97 


24.533 


2.7M 


99 


8 


107 


30.902 


4.075 


X04 


8 


112 


35.509 


4,220 


9' 


7 


98 


33.239 


4.686 


81 


9 


90 


31.198 


6,357 


68 


II 


79 


23.14' 


8,752 


67 


12 


79 


23.981 


8,762 


55 


12 


67 


20,648 


9.501 


48 


12 


60 


17,26a 


8,742 


40 


«9 


59 


16,205 


16,141 


41 


28 


69 


16.434 


30,005 


33 


24 


57 


14. 925 


30,397 


32 


27 


59 


M.756 


35.430 


25 


23 


48 


i5.«30 


29.850 


22 


28 


50 


If. 547 


37.858 


24 


34 


58 


10,319 


50.389 


25 


39 


64 


".655 


59.536 


24 


42 


66 


10,442 


65,2*4 


18 


4X 


59 


7.354 


70,486 


z6 


46 


62 


6,750 


75,897 


15 


47 


62 


6,458 


79,902 


13 


5« 


64 


5.925 


74,667 


IX 


54 


65 


5.053 


79.809 


12 


55 


67 


5.554 


81,283 


10 


55 


65 


5.500 


80,891 


9 


50 


59 


4,271 


73.384 


9 


42 


51 


4.27X 


65.95' 


zo 


46 


56 


4.393 


7', 553 


8 


47 


55 


2,045 


70,860 


6 


47 


53 


1.039 


69,356 


6 


50 


56 


«.o39 


74,499 


5 


50 


55 


917 


78,271 


5 


54 


59 


9'7 


86,296 


5 


53 


58 


9x7 


84,822 


5 


56 


6z 


9x7 


84.5«o 


6 


60 


66 


«.734 


89.237 



ToUl. 



37, '91 
33,'" 
3', 736 
28,947 
27,247 
34,977 
39,729 
37.925 
37,555 
3«.89.3 
32.743 

30,149 
26,004 

32.346 

46,439 

45.32a 
50,186 

44.980 

48,405 
60,708 
71,191 
75.666 

77,840 
82,647 
86,360 
80,59a 
84,862 

86,837 
86,391 

77,655 
70,222 

75,946 
72,905 
70,395 
75,538 
79,188 
87,213 
85,739 
85,427 
90,97' 



Average ton- 
nage per vessel. 



SaUing. 



272 
267 
265 
267 
270 
3x2 
34' 
365 
385 
340 
358 

375 
360 

405 
401 

45-* 
461 
605 
479 
430 
466 

435 
409 
422 

43» 
455 
459 
463 
550 
475 
475 
439 
256 

'73 

'73 

'83 

'83 

'83 

'83 
289 



Steam. 



390 
532 
560 

469 
452 
509 

527 
669 
706 

796 
730 

79' 
728 
850 
',072 
1,267 
',3'2 
1,298 

',352 
X.482 

',527 
',553 
',7'9 
',650 
1,700 
'.464 
',478 
1,478 

',471 
1.468 

'.570 

'.555 
'.508 

'.476 
'.490 
'.565 
'.598 
1,600 

'.509 
1.487 



BELGIUM. 1 1 

The fleet, as before mentioned, is constituted of steamers, with 
the exception of 5 sailing craft and i auxiliary. 

Among the number of steamers are included 9 belonging to the 
Red Star Line. 

With the exception of the last named, most of the vessels form- 
ing the fleet are of comparatively small tonnage. 

The State also owns 13 steamers, 2 sailing vessels, and i auxiliary, 
most of which are employed in the postal and passenger service 
between Ostende and Dover. 

GOVERNMENT POLICY. 

It can not be said that, up to this time, the Government has 
adopted any line of policy whatever in regard to promoting the in- 
terests of its merchant marine. The King, at the time of his recep- 
tion here by the chamber of commerce,* expressed a desire that his 
people might give attention to creating one. He had undoubtedly 
in view at that time the increasing importance of the commercial 
relations of this country with the Kongo Free State. Since the 
date of this speech, capitalists have interested themselves to a cer- 
tain extent in ascertaining what might be achieved in this direction, 
but as yet have taken no determined steps. 

The former minister charged with the supervision of the merchant 
marine was approached by the representatives of the parties above 
referred to, with a view of ascertaining what assistance could be ex- 
pected from the State in the event of a company or companies being 
formed in order to further the merchant marine. As stated by 
himself, he promised to take the matter under consideration and 
expressed his desire to aid the project as far as compatible with the 
policy and interests of the Government. The ministry having re- 
cently been changed, it remains to be seen what measures, if any, 
the new one will take in this direction. 

This country possesses no navy, and no war ships are built here. 
The merchant marine is under the supervision of the Ministry of 
Railroads, Post, and Telegraph; but, so far as I know, no recom- 
mendations looking towards its betterment have been made of late 
by this department of the Government. Neither has it been pos- 
sible for me to learn of any reports of Parliamentary or other oflicial 
committees on the subject referred to. The policies of other na- 
tions adopted in the treatment of their shipping interests are of 
course occasionally discussed in the press and chambers of com- 
merce, but in a general way rather than with reference to the subject 
at hand. 

* See Consular Reporu No. aao (January, 1899); Advance Sheets No. 278 (November 19, 1898). 
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MATERIALS FOR SHIPBUILDING. 

Such plates and structural forms for steel vessels as are built 
here are produced in this country. The lumber, as a rule, is im- 
ported. There are no quotations of prices for steel plates obtainable, 
as the shipbuilding interests of this country are of comparatively 
small importance. To illustrate, the only establishment located in 
Belgium known to me constructed in all, during the year last past, 
some thirty-four vessels, the greater part of which were destined for 
river navigation in the Kongo Free State. 

WAGES. 

Information in regard to wages paid in the shipyards here is im- 
possible to obtain; the greater part of the work, however, is job or 
piece work done on contract. According to the report of the cham- 
ber of commerce of this city for last year, the wages paid vary from 
15 cents for boy apprentices to $1.25 a day for workmen. 

The following table gives the average monthly wages paid at this 
port on steam vessels in the foreign trade: 

Rates of wages paid at the port of Antwerp. 



Description. 



Chief officer 

Second officer 

Third officer 

Fourth officer 

Boatswain 

Second boatswain. 

Carpenter 

Quartermaster 

Seaman 

Chief engineer 

Second engineer... 

Third engineer. 

Fourth engineer... 

Storelceeper 

Donlcey man 

Oiler 

Fireman 

Trimmer 



Socitfttf Anonyme 
Beige du Congo. 



38.60 
a8.Q5 
18.335^ 



a8.95 



X7.37 
77.20 

57-90 

43-42^ 

36.19 



19.30 
$16.40 to 16.79 



Bordeaux- 
Mediter- 
ranean- 
Hamburg. 



I38.60 
24*12^ 



19.30 
21.62 



17.27 

6755 
38.60 

28.95 



19.30 
16.89 



Congo- 
Colcerill. 



I38.60 
24.ia5i 



19.30 



16.79 

67 55 
38.60 

a8.95 



23.16 



19.30 
16.89 



Tank 
steamers. 



I28.25 
33.77K 

24. 12^ 



24.12)^ 



24.12H 



19.30 
77.20 

57-90 

43-4aK 

33-775^ 



24.12ji 

23.16 
21.62 
16.40 



Red Sur Line 



|62.7a5^ 
53.075^ 
43.4aK 



96.50 
69.96 

55-49 
53.66 



21.71 to 



to I72.37K 
to 57.90 
to 28.25 
38.60 
28.95 
24.12^ 
28.95 

21.71 

19.30 

CO 115.80 

10 7a.37K 
57-90 

53.07H 

28.95 

23.60 

23.60 

21.71 

16.89 



to 
to 
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State. 



CUS8. 


Wages 
per month. 


Class. 


Wages 
per month. 


Engineer: 

Kirst class— 


$56.29 
48.25 
43-52 

36.99 
31. 18 

28.95 
36.54 
24.12K 


Boatswain: 

Maximum 


$23-48 

22.SXM 


Ma^itnuiti .•.••••.•«••...•••••.•.••••••. 


Minimum 


Minimum 


Sailors, passenger: 

Maximum 




Second class 


2Z.87 


ThiffYl class ■ ' 


Minimum 


20.91 


MAzinum 


Guard boat: 

Maximum...... 




Minifnuin 


21. 87 


Potirlh-class assistant 


Minimum 


19.94 


Max imum .... r ,..,.. t - - , - , t ,.,..,... t - 


Auxiliary: 

Maximum 


Medium 


14.47^ 


Minitniifn 


Minimum 


8.685^ 


H^Ad fimntt.n* 


Head steward 


M-47K 
9-65 


Maxiniuin 


23-48 
2a.5xK 

21.87 
20.91 

28.95 
25-73 


Head waiter 


Minimum 


Boots: 

Maximum... 


Fireman* 


8.68K 

7.72 

6.S7>< 

6.57K 
5-79 


Maximum »».. 


Minimum .............. T..T.......T.t....tTt 


Minimum 


Pantrv man. 


Quartermaster: 

Maximum 


Scullery man: 

Maximum 

Minimum 


Minimum 







Antwerp, August /<P, iSpp. 



Geo. F. Lincoln, 

Consul' GenercU, 



DENMARK. 



CONDITION OF MERCHANT MARINE. 

The Danish merchant marine consisted, on the ist of March, 1899, 
of 3,170 sailing vessels of a gross tonnage of 186,000 tons and 505 
steamers of a gross tonnage of 387,200 tons, against 3,199 sailing 
vessels of a gross tonnageof 192,100 tons and 442 steamers of a gross 
tonnage of 276,800 tons on the ist of April, 1897. As to the condi- 
tion of the same, there are 7 sailing vessels over one hundred years 
old — I dating from 1776, 2 from 1786, 2 from 1794, and 2 from 1796. 
There are about 160 sailing vessels fifty years old. 

The largest iron sailing vessel is the Sixtus (1,817 tons) — the 
largest wooden vessel Hydra (820 tons). Of wooden vessels, there 
are only 5 of over 500 tons, and of steel and iron vessels, only 69 of 
over 500 tons. 

The sailing vessels are principally built of wood, but during the 
last twelve years nearly all those bought abroad are of steel or iron. 
The steamers are nearly all screw boats, except about 7 per cent 
paddle steamers. 

As to age, i is forty-four years old, 2 are forty-three years old, 
and I is forty-one years old. About 7 per cent are over thirty 
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years old, 20 per cent are between twenty and thirty years, 27 per 
cent are between ten and twenty years, and 46 per cent are less than 
ten years. As to the material used, 50 per cent may be said to be 
of iron, 47 per cent of steel, and 3 per cent of wood. As to the 
place of building, 27 per cent of the vessels are built in Denmark, 
10 per cent in Sweden, 11 per cent in Germany, and 52 per cent In 
Great Britain. 

The largest steamship owner in Denmark is the United Steamship 
Company, Limited, of Copenhagen, with 121 steamers of 109,820 
gross tonnage. 

GOVERNMENT POLICY. 

The Government promotes the merchant marine by regulating 
the laws in favor of the same, and the year 1892 was especially rich 
in forming new laws; since then, several laws have come into force. 
These are contained in a book published by the chief of navigation, 
J. A. D. Jensen, which can be bought. 

There is no special department or bureau of the Government, 
but the Navy Department, the Department of the Interior, the De- 
partment of Agriculture, the Foreign Office, and especially the ship 
registration and measuring bureau all have a voice in the various 
matters pertaining to the Danish merchant marine. 

A committee is at present working on the revision of the in- 
spection rules for passenger steamers, and it is expected that in the 
near future a committee will be appointed to revise the qualification 
rules for officers in Danish ships. 

The Danish mails are not as a rule carried by Danish steamers, 
except the mails to and from the Continent and to Iceland and Faroe 
Islands. 

None of the Danish steamers could be used for auxiliary naval 
purposes. 

WAR VESSELS. ' 

The royal Danish war ships are built exclusively by the Govern- 
ment itself, at the royal navy-yards, and their building has no effect 
whatever upon the cost of constructing merchant ships. 

PUBLIC INTEREST. 

The subject of the Danish merchant marine is very little discussed. 
There is a Danish shipping gazette, but the reports are mostly from 
British sources. The committee of the second northern maritime 
conference held a meeting in 1888 in Copenhagen, and I inclose its 
report.* It was discussed at the International Maritime Conference 
held at Washington in 1889. 



* Transmitted to the Commissioner of Navigation. 



DENMARK. 



»5 



MATERIALS FOR SHIPBUILDING. 

Iron and steel for shipbuilding are imported from Germany, Great 
Britain, and the United States, and lumber and timber from Sweden, 
Finland, the Baltic, and Canada. 

The average prices for steel plates were : 

£, 8. d. 

1897 5 8 2=t26. 25 

1898 6 o 0= 29. 16 

1899 750= 35.23 

Cost, freight, and insurance Copenhagen. 

WAGES. 

The following shows the average weekly wages paid in shipyards: 



Workmen. 


Wages. 


Workmen. 


Wages. 


Pattern makers 


I8.58 to I10.18 

8.04 to 10.18 

8.30 to 8.86 

xa.aa 

8.84 


Plumbers 


I8.84 to $9.65 

10.18 to 10.73 

9. XI to 9.63 

6.97 

8.04 to 8.58 


Machinists 


CoDDersmiths 


Riveters 


Sheet -iron workers..... 


Painters 


Laborers 


RifiTfiTcrs 


Molders 







The monthly wages of the port of Copenhagen in the foreign 
trade are: 



Class. 



Steamers. 



First mate. 

Second mate. 

Carpenter 

Boatswain 

Able seamen. 

First engineer 

Second engineer 

Third engineer 

Firemen and coal passers 



$29.48 
ao.io 
18.2a 
17.42 
16.08 
I53.60 to 93.80 
32.16 to 53.60 
a6.8o 
z6.o8 



Sailing 
vessels. 



$25.46 
18.76 
18.22 
17.4a 
16.08 



Copenhagen, July 2p^ iSpp. 



Jules Blom, 
yice and Deputy Consul, 
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FRANCE. 

HAVRE. 

CONDITION OF FRENCH MERCHANT MARINE. 

The Statesmen of France, her lawmakers, her ship owners and 
builders, and others whose interests are closely allied with those of 
commerce and navigation, are keenly appreciative of the present 
unsatisfactory condition of the French merchant marine. 

The report of the committee of the House of Deputies, appointed 
to examine the budget of the Minister of Commerce for 1899, says: 

We do not hesitate to say without any fear of contradiction that our merchant 
marine is in such a state of decadence that there is reason to be uneasy about our 
naval fleet. 

It is no longer a question, as is the case with the merchant marine of England 
and Germany, of competing with foreign ships in their own ports. We have seen 
from the statistics of navigation that even in French ports we find it difficult to 
obtain a proper share of our own freight. 

The following figures giving the percentage of the movement of 
navigation in French ports of vessels of this nation since 1875, ^^^" 
ing into consideration the trade with foreign countries only, would 
seem to justify the above statement: 



Year. 



187s 
1885 
1895 



Entries. 



Per cent. 
26 
29 
2a 



Clear- 
ances. 



Per cent. 

33 

3a 
29 



Entries and 
clearances. 



Per cent. 



29 
a6 

84 



Comparing the first six months of 1898 with the same period of 
1897; it will be seen that the statistics are even more unfavorable for 
French* commerce : 



First six months of — 



1897. 
1898. 



Entries. 



Per cent. 
23.1 
19.2 



Clear- 
ances. 



Per cent. 

30-Q 
28.6 



Entries and 
clearances. 



Per cent. 
26.3 
22.9 



Mr. Charles Roux, in his able study of the French merchant 
navy,* says: 

The decadence which is menacing us is increasing every day, and if we do not 
take care it is to be feared that before the formidable 61an of foreign fleets our 
merchant navy, in a very brief time, will fall into complete ruin. 



* Notre Marine Marchande, by Charles Roux; Paris, 1898. 
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Many other extracts might be quoted from the reports of various 
chambers of commerce, from speeches made in the two houses of 
Parliament, and from lectures delivered by experts in economics, all 
lamenting the depressed state of the merchant navy of France. 

According to the statistics furnished by Lloyd's Register for 
1899, the number of French steamers of 100 gross tons and upwards 
recorded in the register book was 639, of a net tonnage of 516,096 
and of a gross tonnage of 997,235. Of these, 10 were built of wood 
of 1,488 gross tons, i was composite built of 566 gross tons, 368 
were of iron of 512,327 gross tons, and 260 of steel of 482,854 gross 
tons. 

The number of sailing vessels of 100 tons burden and upwards 
was 543, of a net tonnage of 244,856 tons. Of these, 409 were built 
of wood, measuring 74,789 net tons; i composite built, 461 net tons; 
61 of iron, 51,028 net tons; and 72 of steel, gauging 118,578 tons. 

According to the report of the subcommittee of the extra-Par- 
liamentary committee, which was afterwards adopted by the whole 
committee — 

From 1893 to 1898, 253,939 tons of steamers of over 100 gross tons were regis- 
tered under the French flag. Of this amount, 157,643 tons were old vessels, and 
96,296 tons only were steamers of new construction — 37 per cent of the total. 

The following statistics of the sail and steam tonnage under the 
seven flags of England, Germany, France, Italy, Norway, Sweden, 
and Japan were taken from the same report: 

Gross tannage of steamers over 100 ions. 



Nationality. 



British 

German .~. 

French 

Italian 

Norwegian 
Swedish ....H 
Japanese ... 



July 1,1893. 


July 1,1898. 


Incres 


Tons. 


Tons. 


Jons. 


Q. 544.394 


It, 168, 189 


1.623.795 


1.125,952 


1,644,687 


518,385 


907,029 


973.960 


66,961 


319.327 


441.585 


222,258 


371.844 


618,6x7 


246,773 


221,152 


328,555 


106,403 


'51.773 


454. X63 


302.390 



Per cent. 

17 

47 

7.3 

38.3 
66 

47 
aoo 



Net tonnage of sailing vessels over joo tons. 



Nationality. 



British 

German 

French 

Italian 

Norwegian 

Swedish 

Japanese 

S C R — M M 2. 



1893- 


1898. 


Increase or 


Tons. 


Tons. 


Tons. 


3,243,888 


2.497, X23 


-746,765 


609.731 


469,644 


-148,087 


196,224 


206,898 


-f 10,674 


476,920 


413.893 


- 63,027 


1.338,469 


1,034,600 


-313.869 


280,538 


224,630 


- 56,308 


ai,5xo 


17,890 


- 3.620 



J\-r cfnt. 

-23 
-23 
+ 5.4 
-13. a 
-23.4 
— ao.i 
-x6.8 
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While the nations named in the above tables have increased 
their steam tonnage in five years from 17 per cent (the percentage of 
increase of Great Britain) to 200 per cent (thaf of Japan), the steam 
tonnage of France has increased but 7.3 per cent. The tonnage of 
sailing vessels of these nations has invariably decreased, except that 
of France, which has increased 5.4 per cent. This increase was due 
to the large bounties which are given to owners of sailing vessels, 
by virtue of the law which is now in force. 

GOVERNMENT POLICY. 

In 1865, the sensible decline of the French merchant navy en- 
gaged the attention of the public powers. Until 1866, the r6gime 
of the, tax upon the flag (surtaxe de pavilion) had been in force. 
The commercial treaties, however, which had b'een ratified by the 
French Government a short time before, rendered this tax inappli- 
cable. In 1872, the Government again endeavored to protect its 
merchant navy by taxing the ships of foreign countries bringing 
merchandise into French ports. In June, 1873, owing to threats of 
reprisals by the foreign governments interested, the law was repealed. 

In 1873 and 1874, a profound study was made of the condition 
of maritime affairs, and in 1881 the Parliament passed a law grant- 
ing bounties to owners and builders of merchant vessels. This law 
was to have been in operation for ten years; but at the end of this 
period it was continued in force for two years longer. In 1893, the 
present law was enacted. The details of these laws were given in 
the annual report of this consulate for 1896, and published in Com- 
mercial Relations, 1896-97, Vol. II, pp. 229-231. By the provi- 
sions of the law of 1881, the shipbuilder was allowed a bounty of 
$11.58 for every gross ton of vessels constructed, and $2.32 per 100 
kilograms (220 pounds) of machinery and boilers. To the owner of 
ships of French construction, a bounty of 29 cents per net ton for 
every 1,000 miles sailed for the first year was given. After the first 
year and for every succeeding year during which the law was in op- 
eration, the bounty was diminished 1.4 cents for wood and composite 
vessels and i cent for vessels built of iron or steel. The bounty for 
ships constructed in foreign shipyards and flying the French flag was 
reduced one-half. 

The law of 1893 differs from that of 1881 in the following partic- 
ulars: 

(i) The bounty for construction was increased from $11.58 to 
$12.54^ per gross ton, and from $2.32 to $2.89^ per 220 pounds for 
machinery and boilers. 

(2) The half bounty allowed to owners of foreign-built ships 
registered under the French flag was entirely suppressed. Those 
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vessels,. however, which were registered before the promulgation of 
the present law continue to receive the half bounty under the pro- 
vision of the law of 1881. 

(3) The bounty given to shipowners is based upon the gross ton- 
nage, instead of the net tonnage; but the amount of bounty allowed 
to steamers was reduced from 28.95 cents to 21.23 cents, and the 
annual decrease to 0.772 cent. 

(4) The bounty for sailing ships was increased from 28.95 cents 
to 32.81 cents, the annual decrease being 1.158 cents. 

{5) Vessels engaged in international coasting trade in European 
waters are allowed two-lhirds of the bounty given to vessels in the 
over-sea trade. 

(6) The extra navigation bounty allowed to ships constructed 
under plans approved by the Navy Department was increased from 
15 to 25 per cent. * 

It will be interesting at this point to show what have been the 
results of the law which is now in force. 

In the table showing the increase of steam tonnage of several of 
the larger maritime nations, it was seen that the increase for France 
from 1893 to 1898 was 66,961 tons gross. This augmentation of the 
steam merchant navy was composed as follows: 



Descriplion. 



I ncrease: 

Steamers of less than 1,000 tons.. 

Subsidized steamers 

Steamers engaged in trade reserved to French vessels only 

Gain 

Decrease (steamers engaged in foreign competition). 

Net gain 



58 



Num- 
ber. 


Gross 
tons. 


46 


«2i94i 


6 


32.2iq 


lU 


22,043 


6a 


67,203 


4 


242 



66,961 



Thus, the steam tonnage, which showed an increase during the 
five years, was limited to vessels belonging to subsidized lines or 
those engaged in navigation reserved entirely to French vessels, the 
fisheries, French coasting and Algerian trade, or, in other words, 
steamers which received no benefits from the bounty law of 1893; 
while the steam tonnage engaged in meeting foreign competition 
actually showed a decrease. 

The gross tonnage of vessels taking part in foreign competition 
in 1880 was 322,000 tons, not including subsidized postal steamers. 
Under the law of 1881, this tonnage was ijicreased to 501,000 in 
1885, an augmentation of 180,000 tons, or nearly 56 per cent. 

The law of 1893 does not appear to affect the shipbuilders more 
favorably than the shipowners. In addition to sailing ships and 
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Steamers for subsidized lines, the French shipyards built the follow- 
ing merchant steamers: 

Gross tons. 
1893 8.891 

1894. 4,448 

1895 7.382 

1896.... 4, 662 

1897 5.200 

Total 30.583 

This shows an annual average of 6,116 tons. Under the law of 
1881, the conditions were as follows: 

Gross tons. 

1880 (before law was passed) '. 3,068 

1881 9,412 

1882 16,980 

1883 • 23,285 

1884 A 28,058 

Total 77,735 

This shows an annual average for the four years of 19,434 tons. 

In 1882, 1883, and 1884, the first three years after the law of 1881 
went into force, there were built in the shipyards of France 151,270 
gross tons of steel and iron vessels, and machinery, boilers, etc., 
weighing 54,032,000 pounds; an annual average of 50,423 tons of 
vessels and 18,011,400 pounds of machines and boilers. During the 
years 1894, 1895, ^^^ ^^9^j there were built 76,650 tons of steel and 
iron vessels, and machines and boilers weighing 4,402,400 pounds; an 
annual average of 25,880 tons of vessels and 14,667,400 pounds of 
engines and boilers. 

It has been shown that the support given to the steam fleet of 
France by means of the bounties granted by the law of 1893 has not 
developed that branch of the merchant navy to the extent hoped 
by the projectors of the law; the sailing fleet, however, owing to 
the large bounties given to sailing vessels of French construction 
by the provisions of the above law, has increased more in proportion 
during the last five years than the sailing fleet of almost any other 
nation. The net sail tonnage of France of vessels measuring over 
TOO tons in 1893 was 196,224 tons; in 1898, it was 206,898 tons — an 
increase of 5.4 per cent. In the French shipyards, there were con- 
structed from 1894 to 1897, inclusive, 31 sailing vessels of more than 
1,000 tons, measuring together 73,953 gross tons. According to 
the statistics furnished by Lloyd's Register on October i, 1898, 
there were being constructed in these same yards 14 sailing vessels 
measuring 25,302 gross tons; while in Germany there were 150 tons, 
in England 2,693 tons, and in Italy 2,684 tons. On the same date, 
143,000 tons of merchant steam vessels were being built in Germany. 
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The following table gives the number and tonnage of vessels over 
loo tons, excluding war ships, under construction in June, 1899, in 
the private shipyards of France, according to the latest returns re- 
ceived at the office of Lloyd's Register: 



Place. 



Bordeaux., 

Dunkirk 

Havre and Rouen. 

La Ciout 

La Seyne 

St. Nazaire and Nantes. 

Total 



Steamers. 



Number. 



Nil. 
Nil. 

a 

3 
Nil. 



12 



Gross 
tonnage. 



Nil. 

Nil. 

5.958 

M.30O 

Nil. 

24.650 



44.908 



Sailing vessels. 



Number. 



Nil. 
Nil. 
x6 
Nil. 
NU. 

13 



a8 



Gross 
tonnage. 



Nil. 

Nil. 
40,aa8 

NiU 

Nil. 
26,005 



66,233 



ToUl. 



Number. 



Gross 
tonnage. 



Nil. 

Nil. 

18 

3 
Nil. 

J9 



40 



Nil. 

Nil. 
46,186 
14.300 

Nil. 
50.655 
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According to the same authority, at the same date there were in 
course of construction in Great Britain 1,382,885 tons of steamers 
and 3,482 tons of sailing vessels; in Germany, 198,770 tons of steam- 
ers and 1,520 tons of sailing vessels; and in Italy, 68,128 tons of 
steamers and 4,450 tons of sailing vessels. 

A sailing fleet is not the proper means of meeting the active com- 
petition which exists at the present time between maritime nations 
in the struggle to secure the transportation of merchandise over the 
seas. 

There are probably no finer sailing ships afloat than those of the 
F^Hx Faure and Emile Renouf class: built of steel, of 3,500 tons 
burden, beautiful lines, great carrying capacity, and having the latest 
improvements; but their trade must necessarily be confined to carry- 
ing heavy merchandise of low value and to long distances. Sailing 
ships may also be good schools for graduating efficient sailors; but' 
even this advantage is not as important to the navy of the country 
as in days gone by, as the modern vessels of war are so intricate that 
skillful engineers, machinists, and electricians are more in demand 
than sailors. 

It is evident that the law of 1893, enacted for the purpose of 
improving the efficiency of the French merchant marine, has not 
accomplished its purpose. Many protests have been made against 
the workings of this law, and demands have been heard that the law 
be either repealed or that it be materially changed. The shipowners 
ask that the half bounty formerly allowed to vessels of foreign con- 
struction and registered under the French flag be restored. The 
question arises, Why should French shipowners desire to purchase 
their vessels in foreign countries, especially in England? This ques- 
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tion is answered as follows in the report of the committee on the 
budget of the Minister of Commerce for 1899: 

This preference has several causes. The English shipbuilder is able to obtain 
his iron, coal, machinery, and labor at a better price than ours. Besides, an English 
shipyard will deliver a vessel in nine months which would take twenty and even 
thirty months in a French shipyard. The French yards being almost entirely 
absorbed by orders for naval vessels, both from the French and from foreign gov- 
ernments, are fatally led to make demands from private sources wait. Cheapness 
and quick delivery have decided our owners to buy their ships in foreign markets. 

WAR VESSELS. 

The Minister of Marine, in his budget of expenses for 1899, gives 
the following list of new vessels which were being constructed for the 
Government in private French shipyards on January i, 1899, or for 
which orders would be placed during the year: 

At the shipyards of La Soci^t^ de la Gironde, Bordeaux, i 
armored cruiser of 7,700 tons, i station cruiser of second class of 
4,065 tons, I station cruiser of third class of 2,452 tons, and 6 torpedo 
boats. 

At the Forges et Chantiers de la Mediterran6e, at La Seyne and 
Havre, i armored cruiser of 9,517 tons, i armored cruiser of 8,114 
tons, I station cruiser of first class of 8,017 tons, 6 torpedo boats, and 
2 torpedo destroyers. 

At the Society de la Loire, St. Nazaire, i armored cruiser of 7,700 
tons, I station cruiser of the first class of 8,277 tons, 2 torpedo de- 
stroyers, and 5 torpedo boats. 

At ChSlons-sur-Saone, 5 torpedo boats and 5 torpedo launches. 

At the establishment of Augustin Normand, at Havre, 11 torpedo 
boats. 

Orders were still to be placed for 2 armored cruisers of 10,014 
tons each, i cruiser of 4,000 tons, 2 torpedo destroyers, and 15 tor- 
pedo boats ; making a grand total of war vessels either being con- 
structed or to be built for the French navy in private shipyards of 6 
armored cruisers, 3 cruisers of the first class, i of the second class, 
I of the third class, 6 torpedo destroyers, and 54 torpedo boats and 
launches measuring 87,909 tons displacement. 

MEASURES TO IMPROVE MERCHANT MARINE. 

In order to study the best methods to be adopted for the upbuild- 
ing of the French merchant navy and to discover the apparent defects 
of the laws of 1881 and 1893, in December, 1896, the Chamber of 
Deputies passed a resolution requesting the Minister of Commerce 
to appoint an extra-Parliamentary commission* for the purpose of 

*See annual report of this consulate in Commercial Relations for 1898, Vol. II, pp. 003, 004. 
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hearing everyone interested in maritime affairs, report upon the 
changes which should be made in the present law, and recommend 
any new methods. 

The committee was composed of statesmen, shipowners, ship- 
builders, managers of large steamship lines, men of all shades of 
political opinion, and thus admirably constituted to present an un- 
biased report. 

Circulars were sent to the various chambers of commerce, mari- 
time organizations, ship owners and builders, and to everyone who 
might be interested in the subject under consideration, stating that 
a committee had been formed and would hold meetings for the pur- 
pose of discussing all questions which might be of service in the 
formation of a plan for the amelioration of the iherchant navy df 
France. 

The committee was in session for nearly two years. Vast stores 
of valuable information were gathered from the papers presented and 
from the discussions which followed in the meetings, and after almost 
herculean labors in digesting the matter received, the committee in 
December last made its report.* The remedies proposed by the com- 
mittee have been embodied in a bill which has been presented to the 
Chamber of Deputies by the Minister of Commerce for discussion 
and action during the coming session. 

The recommendations of the extra-Parliamentary committee were 
as follows: 

Article i. Article 5 of the law of January 30, 1893, is modified as follows: 

As a compensation for the charges imposed upon merchant vessels, by making 
them practically schools for seamen, who at any and all times up to the age of 45 
years, or those who have not performed twenty-five years of service, can be drafted 
into the national navy, a shipping bounty (compensation d'armement) will be paid 
to all iron or steel seagoing vessels sailing under the French flag of more than 100 
tons gross register and which are less than twenty years old. 

The shipping bounty for steamers is fixed as follows (per day when they are in 
commission and per gross registered ton): For each ton up to 2,000 tons, 5 cen- 
times (0.965 cent); for each ton above 2,000 up to 3,000 tons. 4 centimes (0.772 
cent); for each ton above 3,000 up to 4,000 tons, 3 centimes (0.579 cent); for each 
ton above 4,000 tons, 2 centimes (0.386 cent). 

The shipping bounty for sailing ships is fixed per day the vessels are in com- 
mission and per gross registered ton at half that allowed to steamers. 

With the exceptions enumerated hereafter in the fourth article, the shipping 
bounty will be paid to all vessels registered before the expiration of the present 
law, until they are twenty years old. 

Art. 2. Article 6 of the law of January 30, 1893, is modified as follows: 

In order to develop the maritime industries of France, as a compensation for 
the charges imposed upon the merchant navy and for the excessive cost of vessels 

* The details of the recommendations of the extra-Parliamentary committee were the subject of a 
special report from this consulate, published in Consular Reports No. 333 (April, xSgg), p. 604, and 
Advance Sheeu of Consular Reports No. 350 (February 14, 1899). 
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built in France, u navigaiion bounly (prime dc navigation) will he paid to all sieefl 
ur iron seagoing vessels, sailing under the French Hag, constructed in France, 1 
measuring over luo gross loiis and less than fifteen years old. 

This bounty is fixed as follows- Per l ,000 miles sailed and by gross ton, calcu- 
lated conformably to articles i to 12 of the decree of May 34. 1673. and article t of 
the decree of March 7. iSSg: 

(a) For steamers, the bounty will be 1.70 francs (33.81 cent!) for ibc first year, 1 
with an annual decrease commencing with the date of registration ol 
4 centimes {0.772 cent) for the first period of five years, of 8 centimes (1.544 cents) ] 
during the second period of five years, and of 16 centimes (3.088 cents) during , 
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French Mediterranean purl and a French ocean port, a French English Channel 
port or a French pari in tbe North Sea, or inversely, are entitled to tbe shipping 
bounty and navigation bounty for the litne occupied, or the number of miles sailed 
when the ships are actually engaged in international trade; provided that the total 
amount of merchandise taken in or discharged by them in foreign ports during the 
said voyage amounts 10 at least one-third of their net tonnage. 

Over-sea vessels, in going or returning, which may call at Port Said, arc entitled 
to the bounties for the distance they may have sailed. 

Art. 4. Are excepted from all participation in the two bounties. 

(a) Ships which obtain their French register alter they are ten years old. 

(i) Ships engaged in deep-sea and coast fishing, vessels subsidized by the Gov- 
ernment, and yachts. 

(f) Ships which are engaged exclusively in traffic reserved to French vesseti 
only; also those which ply between French and foreign ports which are situated 
less than 1 30 miles apart. 

(rf) Ships engaged in traffic reserved to French vessels only, which call at for- 
eign ports without discharging or taking on merchandise amounting to at least 
one-third of their net tonnage, 

Akt. j. Articles j and 6 of the present law, without change, will remain ap- 
plicable for the duration of the law. to al! vessels, whether of wood. iron, or steel, 
the owners of which claim the benefits of the said articles. 

Art. 6. The law of January 30, 1893. modified by the changes above mentioned, 
will be continued in force tor a period ul twenty years, commencing from the date 
of the act which will make these modifications a part of the law. 

The most important addition to the law of 1893 recommended is 
that contained in article i. This artit:le was adopted only after much 
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discussion. It served as a compromise between the g^eat majority 
of shipowners, who demanded that the half bounty formerly allowed 
under the law of i83i to vessels of foreign construction should be 
restored, and the shipbuilders, who strenuously opposed any favors 
being shown to vessels other than those constructed in the home 
yards. 

In addition to the extra-Parliamentary committee appointed by 
the Minister of Commerce, a similar committee was selected by the 
Minister of the Marine, which worked along parallel lines. The 
committee in its report recommended as follows: 

(i) To allow the half bounty to French vessels of foreign con- 
struction, which was suppressed by the present law of 1893. 

(2) To increase the bounty allowed to steamers of French con- 
struction from 21.23 cents to 32.81 cents per gross ton, the same as 
that now given to sailing vessels. 

(3) To not only increase the bounty to steamers of French build 
to 32.81 cents per gross ton, but to give the half bounty to all ves- 
sels flying the French flag constructed in foreign yards on this basis — 
that is, 16.4 cents per gross ton. 

It would be practically impossible to give in the compass of this 
report more than a mere resum6 of the methods which have been 
proposed to increase the efficiency of the French merchant navy. 
For the benefit of those who wish to seriously study the grave 
problem which has presented itself to the French people and to 
examine in detail the various remedies offered other than those sug- 
gested by the two committees, I am forwarding to the Department 
as an annex to this report a valuable work by Henri Estier,* a member 
of the extra-Parliamentary committee and one of the ablest econo- 
mists in France. It contains many facts and statistics taken from 
official and other sources; also analyses of the most important of the 
measures brought before the committee. 

MATERIALS FOR SHIPBUILDING. 

The principal materials for shipbuilding — plates and structural 
forms for steel and iron vessels — are produced in France. Owing 
to the great demand existing at present for armor plate, steel rails, 
bridge construction, etc., the metallurgists can not make prompt 
deliveries. For this reason and on account of the cheapness of cer- 
tain classes of foreign shipbuilding material, the French constructer 
is obliged to import considerable quantities from abroad, principally 
from England. 

Almost all the wood entering into the construction of vessels in 
this country is imported. 

* Transmitted to the Commissioner of Navifi^ation. 
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On August I last, the current market price of steel plates was 
30 francs ($5.79) per 100 kilograms (220 pounds), or about $58 per 
ton. The prices have an upward tendency. 



WAGES. 



The average wages paid to the workmen in the private shipyards 
of the Department of La Seine Inf^rieure are as follows: 



Workmen. 



Palter n makers. 

Riveters 

.Joiners 

Sheet-iron workers. 
Machinists 



Per hour. 



Cents. 

1737 

13.51 to 15.44 

11.58 

i3-5» 
11.58 to 12.55 



Workmen. 



Ship carpenters. 

Furnace men 

Painters. 

Riggers 

Laborers , 



Per hour. 



Cents. 

14.48 

«7.37 

11.58 to 15.44 

15.44 to 17.37 

8.69 to 10.52 



In the following table are given the average monthly wages paid 
in the port of Havre to the crews of deep-sea vessels belonging to 
the nations whose flags are the most often seen in this harbor: 



Class. 



Seamen. 



Boatswains 

Carpenters 

Quartermasters.... 

First mates 

Second mates. 

Firemen. « 

Coal passers. 

Oilers 

First engineers.... 
Second engineers. 
Third engineers... 
Cooks 



Great Britain. 



France. 



$17-03 
19.47 

29.20 

24.33 
21.90 
18.25 
15-81 
77.86 
48.67 
M06 



$14.60 

to 21.90 
to 24.33 

»9-47 
to 38.93 
to 29.20 
to 24.33 
to 19.47 
to 19.47 

to 97-33 
to 73.00 
to 38.93 



•$".58 

t 12.55 
23.16 

>7.37 



I57.90 to 67.55 
38.60 to 48.25 
15.44 to 19.30 
11.58 to 13.51 
19.30 to 23.16 
77.20 to 86.85 
48.25 to 67,55 
28.95 to 38.60 



Norway 

and 
Sweden. 



} $13. 



40 



17.42 
17.42 



20.10 
16.08 

M-74 
>3-40 



July. 



Steam. 



I". 55 

19.30 
17.37 



58.96 
32.16 



16.08 



38.60 
28.9s 
19.30 
10.62 

9.65 
77.20 
48.25 



15-44 



Sail. 



l»3-5i 
>7.37 



23.16 



Ger- 
many. 



$13.09 



16.66 
11.90 



15. as 



•Sail. 



t Steam. 



The above information, with the exception of that relating to 
French seamen, was furnished by the consular representatives of the 
countries mentioned. It was obtained directly from the articles of 
vessels which have discharged and shipped crews in Havre. The 
average wages paid to French crews was g^ven by the shipping 
commissioner r*t this port. 

I have been unable to obtain from official sources the exact aver- 
age cost for maintenance of the men on vessels of the different na- 
tionalities; but from what I can gather unofficially, it can be said 
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that on Norwegian and Swedish vessels the cost is 25 cents per day, 
on German vessels 36 cents per day, on English vessels from 25 to 
35 cents per day, and on Italian vessels 22 cents per day. In France, 
the law requires that owners of vessels of that country shall feed 
their men as well as those serving on board men-of-war. The mini- 
mum cost of a navy ration is 23 cents. If the merchant sailors are 
furnished with food inferior in quality to that given to men-of-war's 
men, they have a right to file a complaint before the French ship- 
ping commissioners. As the food which is provided for the navy is 
bought by contract and at the very lowest prices, it may be safely 
assumed that it costs to feed a French merchant sailor from 30 to 40 
cents per day. 

SUBSIDIZED LINES. 

France pays annually to its subsidized postal lines about 26,000,- 
000 francs ($5,018,000). These lines are as follows: 

Havre to New York, the Antilles, and Mexico. 

Algeria, Tunis, and Morocco. 

Corsica. 

Piraeus, Constantinople, Beirut, Alexandria. 

East coast of Africa and Indian Ocean, China, Japan, Australia, 
New Caledonia, Brazil, and La Plata. 

West coast of Africa. 

Havre to New York. — The postal service between Havre and New 
York was conceded for the first time to La Compagnie Generale 
Transatlantique for a period of twenty years, in execution of the 
law of June 17, 1857, by the agreement of April 24, 1861. The same 
agreement awarded to the above company the postal service with the 
Antilles and Mexico. 

The annual subvention was fixed at 9,300,000 francs ($1,794,900), 
of which 3,000,000 francs ($579,000) were allotted for twenty-six 
voyages per year between Havre and New York, or 55.83 francs 
($10.77) PCJ" maritime league, for a speed o( ii}4 knots per hour. 

An additional agreement on December 16, 1873, increased the 
number of voyages per year to forty and the subsidy to 3,644,000 
francs ($703,292), making the rate per marine league 44.08 francs 

($8.51). 

Two years before the expiration of the first concession, the Gov- 
ernment, by the law of June 24, 1883, was authorized to ask for bids 
for the postal service between France and the United States and be- 
tween France and the Antilles and Mexico. The successful bidder 
in each case was the Compagnie G6n6rale Transatlantique. The 
contract was awarded for a period of fifteen years, commencing July 
22, 1886, and ending July 21, 1901. 



aS MKRCIIANT MARINK OK FOREIGN COUNTRIES. 



annual «4^H 
subsidy tc^^H 



The service with New York became a weekly one ; 
erage mininium speed was increased to 15 knots and the s 
5,48o,ot}o francs ($1,057,640), making the rale per marine league 49.60 
francs {$9.57)- 

To encourage the company to construct larger and faster ships, 
a speed bounty wasalso granted by the iaw of June 24. 1883, amount- 
ing to ij francs ($3.32) per gross ton, and per one-lenth of a knot 
above 15 knots with a maximum of i,»oo,ooo francs {^231,600) per 
year. Since 1892, the company has been earning the 
sidy, making the annual rate per marine league, speed bounty itti 
eluded, 67.407 francs ($11.66). 

The French company realizing, with vessels like the Brelagne, 
Champagne, and Gascogne, or even the Touraim, that it was unable to 
meet the competition of the fine ships belonging to rival lines, asked 
the Government to extend for ten years the duration of its present- 
agreement, so that it could construct two new fasts 

In 1898, a new agreement* was entered into between the Govern-J 
ment and the company, by which ihe present concession, which ter-'J 
minates July 21, 1901, was extended for ten years until July 21,1911.^ 
The company binds itself to construct in France three, and event- 
ually four, new steamers for the service between New York , 
Havre, which shall combine all the latest improvements as lo equip- 
ment and comfort. These steamers shall develop on their trials, for 
a period of three hours, a minimum speed of 21 knots under forced 
draft. The first three ships shall be ready for service on April 1, 
1900, July I, 1900. and April 1, 1903, respectively. If on July i, 
1905, it be found thai the new steamers have attained an annual 
average speed 10 per cent less than that of the steamers of compet- 
ing lines, the French company agrees to build another steamer, to be 
completed not later than April i, 1908, on condition that the port of 
Havre is, in the meantime, improved so as to accomodate a steamer 
of at least 623 feet in length. The Government may exact for the 
fourth vessel every improvement compatible with advanced ocean 
traffic at ihat period. 

The minimum annual average speed under the new agreement 
shall be from April 1, 1900, 17 knots; fromjuly 1, 1900, 17,5 knots; 
from April i, 1903. 18.3 knots; from the putting into commission of 
the fourth steamer, if necessary, 19 knots. When the annual aver- 
age speed shall exceed the foregoing figures, the company shall be 
entitled to a speed bounty of $4.82 per one- tenth of a knot per gross 
ton from the date when the first vessel shall enter into commis- 
sion. If the speed agreed upon is not reached, the same rate can be 
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exacted by the Government for every one-tenth of a knot decrease. 
The total amount of the present annual subvention, 5,480,000 francs 
($1,057,640), and the annual speed bounty, 1,200,000 francs ($231,- 
600), can not be exceeded up to July 21, 1901. 

From July 22, 1901, to July 21, 191 1, the amount of the subven- 
tion will be reduced to 5,000,000 francs ($965,000) and the maximum 
speed bounty raised to 1,680,000 francs ($324,240). 

Algeria^ Tunis ^ and Morocco. — By the agreement of December 16, 
1896, the subsidized postal service between France and Algeria, 
Tunis, and Morocco, is shared by three steamship companies — La 
Compagnie G6n6rale Transatlantique, La Compagnie de Navigation 
Mixte, and La Soci6t6 G6n6rale de Transports k Vapeur. The 
amount of subsidy granted is 1,600,000 francs ($308,800) per year, 
and the maximum speed bounty is 400,000 francs ($77,200). The 
total amount paid in 1898 for subsidy and speed bounties was 1,692,- 
655 francs ($326,682). 

Corsica. — Under a provisional arrangement, the subsidized postal 
service between France and the Island of Corsica is carried on by 
the Compagnie G6n6rale Transatlantique and the Compagnie Frais- 
senet. The amount of subsidy paid yearly can not exceed 355,000 
francs ($68,515). 

Indo-China^ Japan^ Australia^ New Caledonia^ east coast of Africa^ 
Brazil^ and La Plata. — The present postal service between French 
Mediterranean ports and these countries is performed by the Mes- 
sageries Maritimes. In 1898, for the lines running between Mar- 
seilles and Indo-China, China, and Japan, and the branch lines 
between Colombo and various Indian ports, and between Singa- 
pore and Batavia, the amount of subsidy paid was 6,085,032 francs 
($1,174,411), the rate per marine league 31 francs ($6.98), and the an- 
nual speed 13 knots on the main lines and 11. 5 knots on the branch 
lines. Between Marseilles, Australia, and New Caledonia, the sub- 
sidy paid in 1898 amounted to 3,107,936 francs ($599,832), the rate 
per marine league 31 francs ($6.98), and the average speed 14 knots. 
Between Marseilles and the east coast of Africa and the Indian 
Ocean, the amount of subsidy was 1,924,640 francs ($371,456), the 
average per marine league 20 francs ($3.86), and the average annual 
speed 12 knots. 

Greece^ Turkey^ Asia Minor ^ and Egypt. — Between Marseilles and 
Greece, Turkey, Asia Minor, and Egypt, the bounty paid was 1,351,- 
666 francs ($260,872), the average per marine league 13.625 francs 
($2.63), and the average speed 13 knots. 

West coast of Africa. — The. subsidized postal service between 
Havre and the west coast of Africa is maintained by the Chargeurs 
R^unis, and between Marseilles and the same coast by the Com- 
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pagnie Fraissenet. The increase of the traffic on the latter line was 
so great that commencing July 15, 1891, the Compagnie Fraissenet 
doubled its service without receiving any extra subsidy from the 
Government. A short time after, the Chargeurs R^unis followed 
the same example. The Compagnie Mixte has a regular monthly 
service for which it receives no subsidy. The amount of subsidy 
paid in 189U for this service was 500,850 francs ($96,664), the annual 
average speed 9 knots. 

Calais-Dmer. — Between Calais and Dover the subsidy paid am 
nually to the Northern Railway of France is 150,000 francs ($48,350] 
and the average annual speed required, 15 knots. 



When the renewal of the concessions for postal service between 
Havre and New York was being considered in the Chamber of Depu- 
ties, the question of what is the true rule of postal steamers as aux- 
iliary cruisers in time of war was ardently discussed. Mr. Raiberti, 
the deputy from Nice, demanded that the speed of the new postal 
steamers should be at least 23 to 25 knots. He defined the role of 
an auxiliary cruiser "to force a blockade, to carry dispatches, to 
establish rapid communication between the metropolis and the colo- 
nies, to transport troops, to revictual the ports, to serve as scout 
boats for the naval fleets, to privateer against an enemy's commerce, 
and to fight the enemy's auxiliary cruisers." Mr. Charles Roux, 
former deputy from Marseilles, who took a prominent part in the 
debate upon the French merchant navy, says in his book: 

We must not place too much confidence in the fighting qualities of mail steamen 
armed as auxiliary cruisers. However cKcellent a cruiser of this kind may be. It 
would not take five minutes for ihe tnost ordinary battle ship or armored cruiser, 
with a well-directed shot, either to sink her or to place her in a disabled state that 
would surely lead to her capture. 

Speeil can only serve a vessel to escape as rapidly as possible from Ihc enemy's 
battle ships at prolecled cruisers, as soon as they are discovered; but for this pur- 
pose it is not necessary 10 have a speed of 2$ knots, and I do not hesitate 10 assert 
that the increased dimensions which such a speed would require would only be a 
drawback to the real service which the auxiliary cruisers are called upon to render. 

We admit that the auxiliary cruisers can be used in the movement of troops, 
but we (irmly hope that a minister of Ihe navy would never dare to embark 1,300 
to 1.500 men on a vessel of this class to transport them to some distant point, 
leaving the ship to protect itself with its own armament in case of attack. He 
vould have her convoyed, he would surround her with war vessels which would be 
ready to defend her in case of need. To act otherwise would be an imprudent folly. 
As 10 Ihe re victualing of pons, for this purpose it would be necessary for the cruisers 
to enter the ports. But we would like to know where is the harbor where a vessel 
aoo to 215 metcra (656 to 705 feet) long rould enter. We sec Brest and Cherbourg 
in ih« Atlantic; Touloa and Maraeillea in the MediEcrranean; we know aoocbert. 
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This would be a grave inconvenience, for these vessels should not only be able to 
revictual the greatest possible number of ports, but they should be able to replenish 
their own supplies and to refit. 

It must be remarked also that the cruisers which Mr. Raiberti would desire 
to have would be able to find dry docks of suitable dimensions only in the naval 
ports — that is to say, the points of our coast which would naturally be the most 
watched by the enemy and the most difficult to enter. 

We now arrive at the question of privateering against the enemy's commercial 
ships. In our opinion, this is when the auxiliary cruiser would be most efficacious. 
We know well that privateering has been abolished by the treaty of Paris; but if fate 
wills that we should engage in war with a maritime nation, notably with England, 
whose superiority is overwhelming, it is certain that we would have no other 
means of fighting and of hastening the end of hostilities than by doing all the 
damage possible to its commerce. 

To render efficient the r61e of our auxiliary cruisers — and it is no less indispen- 
sable for them as it is for our war fleets — it is necessary to establish coaling and 
refitting stations. 

The naval committee of the Chamber of Deputies, in accord with the budget 
committee and its distinguished chairman, Mr. de Kerjegu, have rendered a verita- 
ble service to the country in forcing the Government, in view of completing the 
programme of recuperating our naval forces, to create new points of support and 
to ameliorate those already existing. 

If this truth were in need of demonstration, the American-Spanish war would 
furnish the most convincing arguments. Messrs. Lockroy and de Mahy were per- 
fectly right in declaring as urgent the amelioration and the establishment of naval 
stations in the metropolis and in our extra-European possessions, in Tunis, Algeria, 
Saigon, Madagascar, Dakar, Gor^e, and Martinique. 

The greater the speed, the greater the amount of coal burned, and the more the 
necessity of securing it en route. The greater the speed, the greater the chances 
of damages to the cruiser, and the more the necessity of finding suitable dry docks 
and repair shops. 

To neglect the strategic positions, the admirable points of support which are 
offered to us in our possessions beyond the seas, in the Atlantic and Indian oceans, 
would be to accept in advance not only the loss of those possessions, but in case 
of war with England to give to that country all the chances against us in assuring 
safety to her commerce and food supply, and in doing away on our part with all 
blows which might be struck against her colonial possessions. 

It will be seen how complex is the question of utilizing the mail steamers in the 
event of a maritime conflict, and how imprudent and deceptive it would be to think 
that the problem could be solved by sacrificing to speed alone all other conditions 
necessary to the practical requirements and good service expected of these vessels. 

NEED OK A MERCHANT MARINE IN THE UNITED STATES. 

The United States has acquired a mastery in the agricultural and 
mechanical industries. Yet to deliver the products of her farms 
and workshops to foreign customers, she has to depend to a great 
extent upon rival vessels. It is estimated that over $200,000,000 
are paid annually for the transportation of American wares over the 
seas. Of this amount, less than 10 per cent is received by our own 
carriers. The time has come when a great nation like the United 
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States should check the stream which is flowing into the coffers of 
foreign competitors and turn it to the advantage of our shipbuilders 
and shipowners. This can be done by building up a merchant navy 
flying the American flag, which will give our exporters shipping 
facilities equal to the increasing volume of American trade. 

A. M. Thackara, 
Havre, September 6^ i8^. Consul, 



MARSEILLES. 

LAWS ON THE MERCHANT MARINE OF FRANCE. 

The relative importance of the merchant marine of France has 
declined since 1866, with exceptional intervals. In the French mind, 
legislation has been held responsible for the deplorable state of affairs 
existing, and legislation has been invoked to supply the remedy. In 
1881, a brief period of revival succeeded the enactment of a law estab- 
lishing premiums upon the mileage of all ships flying the French flag, 
the amount being doubled in the case of ships of French construction. 
In 1893, this premium was cut off in so far as it applied to ships built 
abroad, and the decline reasserted itself. In 1896, a Parliamentary 
commission was named to frame a new law which should arrest the 
alarming decadence of the merchant marine, and the report of that 
commission, it is confidently expected, will be written into law at the 
next session of the Assembly in October. The proposed measure 
reestablishes the principle of premiums to ships of foreign construc- 
tion flying the French flag and provides other gratuities for a longer 
term of years and under conditions more favorable than the law of 
1881. 

CAUSES OF THE DECADENCE. 

It is probably true that to an extent at least, the inferiority of the 
French merchant marine is attributable to the timidity or indifference 
of French capital when the conditions of navigation underwent revo- 
lution upon the introduction of ateam. The greatness of French 
shipping goes back to the period when masters were merchants as 
well as sailors, and before modern collectivism had replaced indi- 
vidual enterprise. Under the new order of things, the consumer was 
brought into direct relations with the producer, thus reducing the 
midway ports of Europe to way stations, each securing its own proper 
business and such transshipments for the interior as its peculiai* 
advantages attracted. In the new kind of competition, the British and 
Germans showed a willingness to equip regular lines of steamers, 
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which found their way into French ports and threaten to-day to crowd 
out the home flag. 

Other nations forged ahead until the average net tonnage of 
steamships passing through the Suez Canal had increased from 1,072 
in 1872 to 2,511 in 1896. France meanwhile contented itself with 
smaller and older ships and inferior facilities for handling cargoes. 
Marseilles retained its actual, if not its relative, rank as one of the 
five great ports of the world, and even brought its docks and basins 
to a high state of perfection ; but of France as a whole, it must be 
said that its resources were distributed among many small ports, 
while Germany, Italy, Austria, and Holland expended every energy 
to develop one or two ports which contained the natural elements 
of greatness. In Europe generally, railways were constructed, 
tunnels pierced, and canals dug, all with a view to increasing busi- 
ness; but in France this was not true. To quote the Marseilles 
Chamber of Commerce: 

We have relations with the Continent by a single route of communication — 
the Paris. Lyons, and Mediterranean Railway. 

Complaining bitterly of limited facilities and burdensome tariffs 
for land transportation, the chamber continues: 

The Government at two dififerent periods has proposed measures to relieve the 
intolerable situation that we describe, and yet twenty years have elapsed since 
the projected canal to the Rhone was first considered. We demand, in consequence, 
that the Minister of Commerce shall use his high authority to obtain a near and 
favorable solution of this problem. 

Together with the difficulties already touched upon, there is dis- 
satisfaction with the requirement that French ships shall be manned 
almost exclusively by French crews, while competing nations, es- 
pecially the British, permit their shipowners to go into the labor 
market and employ sailors of all nationalities. While many of the 
great English corporations have found it profitable to hire on nominal 
terms the Lascar Indians, who to-day menace the prosperity of the 
British able seamen, the French masters can only ship their own 
countrymen ; and it is frequently the case that French labor can not 
be obtained on any terms. 

EXISTING ACTUAL AND RELATIVE IMPORTANCE. 

Whatever be the causes, the French merchant marine has now 
fallen from second to third place among European nations,'" and sees 
other nations still behind closing up the gap from year to year. 
The following table, showing the gross tonnage of the merchant 

* See '' Shipping of the world/' p. 47 of this teries. 
S C R — M M 3. 
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marines of the important commercial nations of Europe at difEei 
limes, puts the whole situation in a nutshell; 
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On the 31st of December, 1896, the entire French commercial 
fleet, comprising sailing and steam ships, included 15,536 vessels, 
employing 81,233 sailors and 7,401 engineers and firemen. 

The Marseilles Society for the Defense of Commerce, in an official 
report to the late Parliamentary commission, attributed the decadence 
of the French marine first and foremost to the competition of Great 
Britain and Germany, whose ships are built and equipped at lower-j 
cost than is possible in France. It says: | 



;rablc shipyards and machin 
r builders are incapable o( ci 
91. but ihey are supplied m< 
tiually 30.0 



on aL loner prices ihan France, and with its innu- 
shops, can produce (onnage on lerms with which 
upetin^g. No[ only arc the ships supplied at lower 
re promptly. Furthermore, Great Britain exports 
I, and thus gives its outgoing ships a cargo, while 
with us we are less and less able to furnish an outgoing cargo, although the lower- 
ing of freight rates necessitates a constant increase of tonnage. After the British 
and Germans, the Norwegians occupy an important place in international trans- 
portation. The existence of their ships is due to the fact that Norway possesses a 
large maritirne population which knows only the sea and is satisfied with low 
wages.* Thus, that nation exploits enterprises wholly out of proportion to the 
commerce of the ports to which they are attached. 



EFFECTS OF THE 1 
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The alarming decadence of the merchant marine between 1866 
and 1881 led to the law of 1881, which accorded a subsidy to all 
ships engaged in international commerce carrying the French flag, 
whether built at home or abroad. This subsidy, or rather premium, 
was reduced 50 per cent for foreign-built vessels. From its promul- 
gation, new navigation companies sprang into being, and in less 
than one year one hundred steamers, built in France and abroad, 
were added to the merchant fleet. The Society for the Defense of 
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Commerce declares that this law would have produced happy results 
had it not been limited to ten years. Doubting its renewal, ship- 
owners ceased some years before its expiration to increase their float- 
ing stock. The law, by its terms, gave a premium of 1.50 francs (27 
cents) per net ton measurement for every marine mile traveled in voy- 
ages exceeding 60 miles. This premium was but 75 centimes (13^ 
cents) for ships of foreign construction. An additional premium to 
French builders was al^o allowed, as follows: Per ton of gross meas- 
urement on iron or steel ships, 60 francs ($1 1.58) ; on wooden ships of 
more than 200 tons, 40 francs ($7.72); on wooden ships of less than 
200 tons, 30 francs ($5.79) ; on motive machinery and auxiliary appa- 
ratus, 12 francs ($2.31) per 100 kilograms. 

PRESENT FRENCH BOUNTY LAW. 

The new law of 1893 cut off the premium to foreign-built ships 
and provided only for a premium on vessels of domestic construc- 
tion,, which premium was collectible during ten years only and by 
an annually decreasing scale. This law continued to favor French 
builders, and its more important features are here given: 

TITLE n. — MARITIME CONSTRUCTION. 

In compensation for the tariff charges imposed upon the builders of seagoing 

ships, the following allowances are made to them per ton: 

For steam sailing ships in iron or steel, 65 francs (J12.54). 

For wooden ships of 150 tons or more, 40 francs ({7.72). 

For ships of wood of less than 150 tons, 30 francs ({5. 79). 

Premium to be paid upon the gross tonnage calculated according to articles i 

and 2 of the decree of May 24, 1873, and article i of the decree of March 7, 1889. 
***** * * 

In compensation for the same charges, the following allowances are made to 
the builders of machines: 

For motive-power machinery and its auxiliary apparatus, such as steam pumps, 
subsidiary motors, dynamos, windlasses, mechanical ventilators, placed on board 
steam or sailing vessels in a new state, also boilers and the necessary steam pipes, 
15 francs ($2.89) per 100 kilograms (220 pounds). 

The premium is accorded to machines and auxiliary apparatus put in place in 
a new sute, and also on parts of machines which may be transformed or repaired 
during the existence of the ship. 

As to the changing of boilers, the compensation is fixed at is francs per 100 
kilograms (220 pounds) when the new boilers are of French construction. 

TITLE III. — MARINE NAVIGATION. 

By way of compensation for the burden imposed upon the merchant marine as 
an instrument for recruiting the military marine, there is accorded, after the pro- 
mulgation of the present law, a premium upon navigation for all ships of French 
construction of more than 80 tons gross for sailing vessels and 100 tons gross for 
steam vessels. 

This premium will be payable during ten years to all ships constructed in 
France during the life of the present law, the period to be calculated from the date 
of their registration. 
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Tbe premium is payable exclusively to ships engaged in making long voyaj 
(long cours) and in international coasting. Expressly excepted from receivin 
premium are ships engaged in French coasting, fishing, lines subsidized bj the I 
and pleasure boals. 

The premium payable to ships built abroad is suppressed. The prem 
ceded by the foregoing article is fixed by the gross tonnage calculated according tO' 
articles 1 and 11 of the decree of 1S73. and to article 1 of the decree of March 7. 
i88c), per i.ooo miles covered for all ships of French conatruciion. 

The premium is hxed at i.io francs (zi cents) [or steamships, v 
decrease of 6 centimes (a fraction over I cent) for wooden ships; 4 centimes (notij 
quite I cent) for iron and steel ships. 

For sailing ships, the premium is fixed at 1.70 francs (38,8 cents), w 
nual decrease of 8 centimes (almost z cents) for ships of wood, and 6 o 
fraction over i cent) for ships of iron or steel. 
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Ships engaged in interna 
premium. 

The premium is augmented 15 per cei 
approved by the Department of Marine. 
In the event of war, ships of c 

EFFECT OF EXISTING 1 

The law above quoted stands lo-day, although its amendTiient is 
probable, as heretofore explained, in October. Its effect was to 
divide the interests of shipowners and shipbuilders. The former, ' 
at first disposed to give orders to domestic builders, found the latter 
constantly increasing their prices, until the point was reached where 
the builders were accused of calculating the amount of premium 
which proposed constructions would command and adding that 
amount to Iheir own cost price, thus absorbing the premium for 
navigation and the one for construction. At this time, Frt 
but three considerable shipbuilding companies. They are Les Forges 
et Chantiers de la Mediterranee, Les Ateliers de la Gironde, and Lea \ 
Chantiers et Ateliers de la Loire. A fourth has just been organized ' 
and will be mentioned later. It is freely said that the three com- 
panies named are virtually agreed as to prices, and have now put 
them at prohibitive figures, meantime occupying themselves mainly 1 
with the building of war vessels. 

Shipowners found that they could have new ships delivered from ] 
England in nine months, while the French yards required twenty. 1 
The Society for the Defense of Commerce says thai the builders.^ 
pretend that the difference between French and English prices is but.j 
20 to 25 per cent; that this was true ten /ears ago, but is not noWi ■ 
"We could cite," it says, "a shipowner for whom one of our ship- 
builders proposed to construct a vessel for 2,600,000 francs ($501,800), 
while English builders offered to build the same ship for 1,650,01 
francs ($318,45°)-" 
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The society urges. the passage of the proposed law, giving pre- 
miums to foreign-built ships. It argues: 

To buy forjcign-built ships will be to pay to foreigners a tribute much less than 
the amount we now pay in freight. The freight charges, once paid, are lost for- 
ever, while the foreign-built ship diminishes in nothing the national wealth and 
gives employment to a numerous population. 

Returning to the question of freight, without which there can be 
no merchant marine, the society declares that France is tied up by 
a railway monopoly, badly equipped for its mission and unchanged 
in its mileage between Marseilles and Avignon in forty-nine years. 

GERMAN PROGRESS AS SEEN BY FRENCH EYES. 

The Marquis d'Hericourt, consul-general of France at Leipzig, in 
an official report,* says: 

In 1896: Germany counted 330,805 freight cars; we had in France 287,486. The 
German cars had a capacity of 15,000 kilograms (33,069 pounds) each; ours had 
10.000 kilograms (22,046 pounds). Germany had 16,107 locomotives; we had 9,747. 
German tariffs were one-twelfth less than ours. If Germany has organized with 
great care her lines of railway, she has given closer attention to her superb system 
of interior navigation. At the end of 1896, this represented 13.826.92 kilometers 
(8.592 miles), not including the 98 kilometers (61 miles) comprised in the Kiel Canal. 
The system is thus divided: Free rivers, 9,383.23 kilometers (5,831 miles); canalized 
rivers. 2,206.05 kilometers (1.371 miles); artificial canals, 2,237.64 kilometers (1,390 
miles). The Germans have made navigable the great arteries leading to the sea. 
The results have responded to the hopes formed. Bremen has become a port of 
the first order and Hamburg the most frequented port of the world. Thanks to the 
development of interior water ways, raw materials are delivered on such terms 
that competition with foreigners has been made possible, and the merchant marine 
has prospered accordingly. 

M. Bernard, president of the Compagnie Nantaise de Navigation, 
said to the Parliamentary commission: 

By the law of 1893. the French shipbuilders have not only gained an excessive 
protection — they have a monopoly. The truth is, our builders see in the building 
of ships of commerce a mere side profit. Their existence and their prosperity 
depend upon orders from the State. Their yards are first of all branches of the 
national arsenals. Five years ago, the shipowners in Germany were tributary to 
the English yards. To-day. the German builders execute as well and as quickly, 
and seek outside orders for less, at times, than those who were for years their 
masters. One can count to-day twenty-nine German shipyards which rival the 
greatest British yards, while our own yards, by common consent, are in a state of 
notorious inferiority. The Germans, first of all, created their material. They 
bought where best they could the ships they needed. Little by little, at first for the 
maintenance ot their ships and then for their renewal, the German yards increased, 
and to-day produce shipping on conditions comparable with those of Great Britain. 

*See " Divideodi and tonnage of German companies," p. 49 of this leriet. 
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Until comparatively recenlly. the French port dues,* being b 
upon the capacity of ships entering rather than upon the amount of 
business transacted, tended to keep out a number of foreign lines 
which now do an active trade, particularly in Marseilles. The 
change in regulations led to the arrival in these waters at regular 
intervals of the ships of half a dozen of the most important British 
lines, such as the Orient and the Peninsular and Oriental. Com- 
menting upon this circumstance and some others, a member of the — 
Marseilles Chamber of Commerce has written to me as follows: | 

The French merchant marine is tied up in a nelvork of regulations and obliga- 
liona unknown to any other nation on earth. To enumerate these obligations 
would take too much time and space. It will do to state that the French merchant 
marine has to do with six different ministers, each of whom enforces his regulations 
and makes his demands. The shipowners are bending their efforts to unify the sys- 
tem and concentrate direction under one minister; but up to this time, they have 
nut succeeded. It is these burdensome regulations which explain and justify the 
premiums and encouragements given to our marine, in part, and for the rest 
the explanation resides in causes foreign to ourselves and our laws. 

Aside from the premiums paid, the only advantage secured by the French mer-.^ 
chant marine is thai reaped in every land — chat is to say. exclusive control of tbe ■ 
coasting trade between French pons, including those of Algeria. Beyond this ad- 
vantage. French ships are treated exacti y like foreign ships. The rigidity of French 
administration permits o( no dislincljan between flags, thanks to the vicious Sys- 
tem which puts the ports in the hands of the State instead of placing them, as in 
England, in the hands of private companies or boards, with whom, as Wc know, 
only Englishmen can secure special accommodations. In the recent transform a [ion 
of the law respecting quay rights, we have seen that the immediate effect was to 
open still wider our ports to foreign competition. We will not state here whelfaer 
this has favored French commerce or not; but from the point of view of the French 
marine interest, we do say ihatdirect competition has been stimulated. 

Our country has not even been able to maintain the monopoly of its flag in the 
coasting trade of its colonies. Quite recently, it has been obilged to abandon ex- 
clusive coasting privileges in Madagascar, 

The French chambers of commerce exercise no power over the merchant marine. 
They are only consulted with respect to it. In seaport cities, they manage certain 
maritime institutions, but all such arc at the disposition of seamen of all nations. 

NEW SHIPBUILDING ENTERPRISE. 1 

Within recent months, the agitation on the subject of the mer- 
chant marine and the difficulty encountered in contracting for French- 
built ships at reasonable prices has led to the organization of a new 
shipbuilding enterprise at Port de Bouc, a small place situated a 
few miles west of Marseilles. The company is styled the Sociit^ des 
Cliantiers et Ateliers de Provence. One of the gentlemen actively 
interested in the project writes to mfei 
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vessels in France, a thing which at present is impossible because of the long delays 
of construction demanded by existing companies, which operate almost exclusively 
for State and foreign governments. The Chantiers et Ateliers de Provence have for 
their object to furnish facilities hitherto unavailable to French shipowners, and at 
the same time to draw profit from the premiums which the law of J893 accords 
to our shipbuilders. The new society will be able to build vessels 200 meters (656 
feet) long at Port de Bouc. Already, four ships have been ordered of our company, 
and they are nearly all to be 100 meters (328 feet) long, and of 4,000 tons measure- 
ment. 

CONNECTION BETWEEN STATE AND FRENCH SHIPYARDS. 

Commenting on the connection between the State and the French 
shipyards,* the Society for the Defense of Commerce inquires how 
the latter can pretend to undertake to renew the merchant fleet and 
make good its contract obligations to the State. It declares: 

Our yards can be utilized by the subsidized companies, but that is out of the 
question for the free merchant marine. 

It is then said that, laying aside consideration of orders given 
prior to January i, 1897, the new constructions to be made by or 
for the Government during the years between 1897 and 1903 will 
cost approximately 623,640,000 francs ($120,362,520), of which 297,- 
205,000 frapcs ($57,360,515) will be expended in the arsenals and 
326,435,000 francs ($63,002,005) in the industries. 

PREMIUMS, BOUNTIES, AND SUBSIDIES. 

The total amount paid out in recent years by the French Gov- 
ernment in the form of premiums and postal subsidies is officially 
reported by the Minister of Commerce and Industry in the two tables 
following: 

Table of bounties paid to navigation and construetum since 1881. 



Year. 


Bounties to navigation— sailing vessels and steamships. 


Bounties to construction. 


Long vojrages. 


International coasting. 


1881 


Francs. 
2,980,895 
6,458,605 

8,465.291 
8,589,331 
7,567,280 

7,578.348 
8,213,482 
8,191,461 

8,486,530 
8,018,589 
7,362,626 
7.278,395 
6,8o8,54« 
6,495.374 
7,198,796 
8,131,482 


1575,312-73 
1,246,510.76 

1,633,801.26 

«, 657.740.88 

1,460,485.04 

I, 469,621.16 

1,585,909.09 

I, 580,951 -97 
i,<^,90u.99 

1.547.587-67 
1,490,988.81 

x.404.73oa3 
1,3x4,048.60 
'.a53.607.x8 

I.389.354.XI 
X, 569,376.02 


Francs. 




Francs. 
950,898 

4,540,595 
3,160,997 

4,484,968 
X, 129,151 
3,005,6x8 
». 457,482 
9,9x6,957 

3.054,503 
2,797.187 
9,800,917 
9,018,384 

2,153.849 
2,089,301 

9,800,679 

4,106,348 


l«83,593.3i 

876,334.83 

609,937.32 
865,598.8a 

217,921.89 
580,084.27 
981,994.02 
497,872.70 
589.5x9.07 
538,857.09 

540.576.98 
389.548.xx 
415,692.85 
403,235.09 
540,529.69 
792,525. «6 


1882 






l88q 






^^**'i ••• 

1884 






188s 






1886 






1887 






1888 






1880 






1890 






1801 






1802 






1809 


x,xxx,940 

», 390,905 
X, 382,169 

1,443,948 


$9x4,604.49 
268.444.66 
a66,7S7.96 
978,546.86 


'•nrJ* •••••*•• ••••••••• 

i8q4 


zSoc 


x8q6 


•^n********* ••• 



* For amount of naval tonnage constmctad, tee p. 46 of thli series. 
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Taih of postal iMbsidits paid in Franff le navigatiim eompanUt. 



The postal subsidies* are appo 
operating from Marseilles and I 
allantique from Havre. The last- 
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imong several companies ■ 
pagnie G^n^rale Trans- 
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nd the Antilles. To en 
rapid ships that could be used , 
cruisers in case of war, the New York line subsidy was i 
1886 to 5,480,000 francs ($1,057,640) per year, or 49. 60 francs {$9-S7)d 
per marine league. The rate of premium was then fixed, in addition J 
to the subsidy named, at \2 francs (J2.32) per ion of gross gauge, 
and by tenths of knots of acceleration of speed over 15 knots, with a 
maximum of 1,200,000 francs {$131,600) per year. This maximum | 
has been attained since rSgj, and the total subvention is therefore | 
60.40 francs ($11.66) per marine league. The original contract, 
which will expire in igoi, was in 1898 extended ten years, the con- 
dition being that the company should build four steamers of the! 
latest design. The first of these ships should be delivered aboul^ 

The service from Marseilles under the subsidy laws, chiefly pro- I 
vided by the immense Compagnie des Messageries Maritimes, is paid 
on the mileage basis. Thus, last year, the local companies received 
a total of 12,469,272 francs ($2,406,569) for 496,554 marine leagues, 
each equal to 6,075 ^^^* ^o ^^ marine mile. The following provides^ 
all other details: 

MediUrratiean. service. — Rate, 13.02J5 francs ($2.51) per league; I 
distance covered, 103,774 leagues; speed, 13 knots. 

Ivdo-Chinese service. — Rate, 31 francs ($5.98) per league; distai 
covered, 196,291 leagues; speed, 13, 13)^, and 14 knc 

Australian and New Caledonian service. — Rate, 31 francs ($5.98) per I 
league; distance covered, 100,256 leagues; speed, 14 knots. 

West coasl of Africa service. — Rate, 20 francs ($3.86) per league; 
distance covered, 96,232 leagues; speed, 12 knots. 

■S*t "Poaul tubUdic* pild by vanou* nkiLiHu," p. 4) ol ihliMri**. 
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SUMMARY. 

Summing up my observations and replying particularly to the 
questions contained in the Department circular of June 20, I have 
to say : 

(i) The merchant marine of France is in an unsatisfactory condi- 
tion; it follows that of England and Germany in relative impor- 
tance. 

(2) The Government pays postal subsidies, premiums on ships 
of French construction, and premiums on voyages made by French- 
built ships. 

(3) The existing law dates from 1893, and agitation for its amend- 
ment is expected to prove fruitful within the next few months. 

(4) War ships are built very extensively in France; but, instead 
of tending to lower the cost of merchant vessels, the work seems to 
have driven orders therefor to other countries, because of the high 
prices asked and delays in construction. 

(5) Six Government departments have to do with the merchant 
marine of France, and the complexity of the existing order of affairs 
is one of the things most bitterly assailed by the marine interest. 

(6) The only important official recommendation for the improve- 
ment of the marine is contained in an extra-Parliamentary report, 
likely to be adopted, as before explained. This report urges that 
premiums be paid to French vessels of foreign construction, the 
premium to be based upon their mileage. It is recognized that 
France can not build as cheaply as some other nations, and that the 
marine must be artificially aided. Present law recognizes the pos- 
sibility of utilizing the subsidized mail steamers as cruisers in the 
event of war. 

(7) All the commercial organizations of France discuss the mer- 
chant marine more or less and offer valuable suggestions. The diffi- 
culty is to harmonize the multitude of suggestions and get them 
crystallized into law. 

(8) The iron and steel entering into French marine construction 
are of French origin. One of the partners in the most important 
repair company of Marseilles writes to me: 

Plates and structural steel armor, etc., are made in France by Schneider etCie., 
of Creusot; Soci6t6 des Fonderies, Forges et Acieries, St. Etienne; Compagnie des 
Hauts, Fourneaux, Forges et Acieries; St. Chaumond; Descours et Cie., of Lyons 
and Marseilles. The last-named firm, although strictly merchants, contracts for 
the entire product of several small manufacturers. The output in France is equal 
to or perhaps in excess of the demand. Oak, elm, beech, etc., are found in France, 
Pine, spruce, etc., come either from the Danube or the Baltic. Pitch pine comes 
from the United Sutes. 
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(9) The current price for steel plates, angles, etc., delivered in 
Marseilles is about 24 francs ($4.63) per 100 kilograms (220 pounds). 

(10) The average wage per day of mechanics or tradesmen is 
from 5 to 7 francs (96 cents to $1.35), depending more on individual 
merit than on the trade. The highest pay is obtained by ship car- 
penters and calkers, who are best organized. Common labor is 
paid from 3 to 3.50 francs (57 to 67 cents) per day. The French 
working-day is ten hours ; overtime, one-half to twice the amount 
per day. 

(11) The wages paid to sailors at this port appear in the tables 
following. 

Monthly wages paid by French shipping eompanies of Marseilles.* 



Class. 



Captain 

Second captain (first mate). 

Lieutenant 

First eng^eer. 

Second engineer 

Third engineer 

Boatswain... 

Doctor 

Carpenter 

First fireman 

Second fireman 

Coal passer 

Restaurateur 

Steward 

Second steward. 

First cook. 

Second coolc 

Third coolc 

Waiters 

Butcher 

Baker 

Sailors 

Sailors* novices 



Compaffnie Nation- 
ale de Navigation 
(long voyage). 



Francs. 
500 
300 
180 
400 
250 
200 
zao 
250 

8S 
120 

85 
75 
300 
12s 
120 
150 
120 



60 
no 
no 

6S 



$96.50 
57.90 
34.74 
77.20 
48.25 
38.60 
23.16 
48.25 
16.40 
23.16 
16.40 

M.47 
57.90 
24.12 

23. if 
28.95 
23.16 



XI. 58 

2t.33 
21.23 

"54 



Cyp. Fabre Com. 

pagnie (long 

voyage). 



Franc*. 
400 

200 
150 
400 
200 
150 
zio 



80 
no 

85 



200 
100 

80 
125 

80 



too 

70 

40 



$77.ao 
38.60 
28.9s 
77.20 
38.60 
28.95 
21.83 



«5.44 
21.23 
16.40 



38.60 
19.30 

15.44 
24.12 

"5.44 



19.30 

1^.51 

7.72 



Compagnie des 

Messagenes Marl- 

time (long and 

short voyage). 



Franc*. 
500 
200 
ISO 
300 
150 



90 
150 
75 
95 
90 

75 

150 

66 



xoo 

50 
50 
40 



75 
40 



I96.50 
38.60 
28.9s 

57.90 
28.95 



»7.37 
28.95 

M.47 
X8.33 

«7-37 
»4.47 
28.95 
12.73 



19.30 
9.65 
9.65 
7.72 



M.47 
7.72 



* Supplied by Commissaire de rinscription Maritime at Marseillet. 
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Monthly wages paid by French shipping companies of Afarsei/les— Continued. 



Claw. 



Captain 

Second captain (first niate). 

Lieutenant 

First engineer 

Second engineer.^ 

Third engineer 

Boatswain.^ 

Doctor , 

Carpenter 

First fireman 

Second fireman 

Coal passer 

Restaurateur , 

Steward , 

First coolc^ 

Second coolc....^ 

Tliird coolc 

Waiters .~ 

Butclter.^ 

Baker 

Sailors 

Sailors* novices 

Purveyor 

Femmes de chambre 



Soci^^ G^n^rale 

de Transports 

Maritime. 



Francs, 
Soo 
300 
200 
400 

275 
aoo 
xoo 
300 
80 
too 

85 

70 

JOG 



900 
100 



120 
70 



57.90 
38.60 
77.20 

53-07 
3B.60 

19.30 
57-90 

»5-44 
19.30 

16.40 

13. S« 
57-90 



Compagnie G^n^rale Transatlantique. 



Sliort voyage. 



Franc*. 
400 
900 
150 
350 
aoo 



38.60 
26.05 
X9-30 



23.16 
13. 5« 



100 



100 
85 
65 



160 



65 



$77.20 
38.60 
28.95 

67.55 
38.60 



Long voyage. 



19.30 



»9-3o 
16.40 
X2.54 



30.88 



"-54 



Franc*. 
500 
250 
150 
350 
aoo 
aoo 
125 
300 
xzo 
zoo 

85 

70 
400 

ISO 

«75 
150 



40 
xoo 
zoo 

75 

35 

250 

40 



I96-50 
48.35 
28.95 

67-55 
38.60 
38.60 

24. Z2 
57-90 

az.as 
Z9.30 
Z6.40 
Z3.5Z 
77.20 

■8.95 
33.77 
a8.95 



7.7a 
X9-30 
19.30 
»4-47 

6.75 
48.25 

7.7a 



The British consul, Mr. Martyn Cecil Turney, informs me that 
the following monthly wages represent the average paid to British 
seamen at the port of Marseilles: 



First mate 

Second mate 

Tliird mate. 

First engineer 

Second engineer 

Third engineer 

Steward 

Cook 

Boatswain 

Fireman 

Trimmer 

Able-bodied seamen. 

Carpenter 

Baker. 

Donkey man 

Mess-room boy 



Class. 



Cargo boats from 
z,soo to a,ooo tons. 



/ X. 

II o 

8 o 

7 o 
13 o 
10 o 

8 o 



5 o 

4 5 
3 «5 
3 o 

3 zo 

6 5 

5 o 

4 «o 



I53-53 

38.93 
3406 

63.26 

48.66 

38.93 



a4.33 
ao.67 
z8.a4 

»4.S9 
Z7.02 

30.40 

24.33 
2Z.89 



Cargo boats from 
800 to 1,500 tons. 



/ X. 

8 o 
6 o 



14 o 
zo o 
6 zo 
6 o 
5 o 
4 5 
3 zo 



3 5 



4 »o 
I zo 



I38.93 
29.Z9 



68. Z3 
48.66 
3Z.62 
29. Z9 

24-33 
ao.67 

17. oa 



Z5.80 



az.89 
7.89 
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The vice-consul for Sweden and Norway at Marseilles, Mr. F. 
Westrup, advises me that seamen shipped at that consulate are paid 
per month about as follows : 



Clasa. 



Mate 

Boatswain 

Carpenter 

Able seamen. 

Ordinary seamen 

Boy 

Steward 

Fireman 

Coal trimmer 



Wa^es. 



Crown*. 




70 


1x8.91 


5a 


13.89 


4S 


la.iS 


44 


XX. 96 


36 


9.65 


30 


8.X0 


5a 


X3.89 


50 


X3.5X 


3a 


8.68 



The officers of the German consulate-general have sent me the 
following schedule of average wages per month paid to German sea- 
men at this port: 



Class. 



First mate 

Second mate. 

Third mate 

First engineer 

Second engineer 
Third engineer.... 

Able seamen 

Carpenter 

Cook 

Fireman 

Boatswain 

First steward 

Second steward.. 



Wages. 



Mark*. 






X50 




I35-70 


too 




•3.80 


xoo 




33.80 


375 




89. as 


aao 




Sa.36 


X40 




33.3a 


60 to 70 


1x4. a8 to x6.66 


80 




X9.04 


90 




ax. 42 


70 




X6.66 


75 




X7.SS 


60 




X4.a8 


30 to 40 


7.«4 


to 9.sa 



FRENCH PORT REGULATIONS. 



Article i. Vessels under flags, entirely or partially loaded, coming from foreign 
ports, or ports in French colonies other than Algeria, will pay quay dues in French 
or Algerian ports according to the following tariff: 

One franc (19.3 cents) per net registered ton if the total number of net metrical 
tons (1,000 kilograms) of goods discharged or loaded is greater than half of the net 
registered tonnage of the vessel. 

Fifty centimes (9.6 cents) per net registered ton if the total number of net metrical 
tons (1,000 kilograms) of goods discharged or loaded is equal to or less than the 
half of the net registered tonnage and exceeds the quarter of the said registered 
tonnage. 

Twenty-five centimes (4.8 cents) per net registered ton if the total number of 
metrical tons of goods discharged or loaded is equal to or less than a quarter of the 
net registered tonnage and exceeds the tenth of said registered tonnage. 
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Ten centimes (1.9 cents) per net registered ton if the total number of metrical tons 
discharged or loaded equals or is less than the tenth of said registered tonnage. 

These dues will be reduced by one-half in the case of vessels discharging goods 
when these vessels come from ports within the limits of '*caboUge Internationale " 
(international coasting) as defined in Article I of the act of the 30th of January, 
1B93 (t. ^., Franco-European trade, including African and Asiatic ports of the Med- 
iterranean and Black seas). The conditions will be the same for vessels loading 
goods, when such vessels are bound to ports within said limits. 

Vessels performing in the same port operations of discharging and loading will 
be charged separately for such inward and outward operations in accordance with 
the rates above indicated. 

Art. 2. In the case of a steamer calling at successive ports, the quay dues at 
each port will accrue in accordance with the rules indicated in the first article; but 
in no case will the total amount of same, payable by a vessel on the same voyage, 
exceed i franc (19.3 cents) per ton on the net registered tonnage. These rates are 
reduced to 50 centimes (9.6 cents) on vessels complying with the conditions set forth 
in paragraph No. 6 of the preceding article. 

Art. 3. In calculating the operations (of discharging and loading) for tonnage, 
each passenger landed or embarked will be considered as equivalent to i ton of 
goods. The same will be the case for each head of *' large" cattle, horses, or mules. 
Each head of *' small" cattle will equal one-fourth of a ton. Passengers' luggage, 
including their personal provisions for the voyage, will not be taken into account 
in the making up of the tonnage of the goods discharged or loaded. 

Art. 4. The quay dues imposed in the preceding articles will, in Algerian ports, 
be collected only on goods, passengers, animals, and carriages discharged. 

Art. 5. The taking in of stores, and bunkering, will not be considered as com- 
mercial operations — f. ^., will not alone incur paymont of quay dues. 

Art. 6. Are annulled: Article 6 of the act of January 30, 1872; Article 7 of the 
act (finance) of Jul- 29, 1881; and the first paragraph of the act (finance) of Decem- 
ber 28, 1875. 

POSTAL SUBSIDIES. 

Subsidies paid by various nations ^ as compiled by Henri Estier^ member of the French 

extrcL-Parhamentary commission. 



Itinerary. 



Franc*. 

Havre to New York 

St. Nazaire to Veracruz. 

Bordeaux to Buenos Ayres. 

Marseilles to Libreville. 

Havre to Libreville. 

Marseilles to Smyrna 

Marseilles to Beirut 

Marseilles to Maurice. 

Marseilles to Noumea. ! 

Marseilles to Yokohama 

Engiand. 

Southampton to Colon 

Southampton to the Cape 

Brindisi to Adelaide. 

Brindisi to Bombay 

Suez to Shanghai 

Vancouver to Hongkong.. 



Average 

obligatory 

speed. 


Subsidy by marine 
league. 


MiUs. 


Franc*. 




XS 


49.60 


19-57 


XI. 5 


30.811 


5-94 


14 


17.806 


3-43 


9 


9.64a 


1.86 


9 


Z0.70 


2.06 


la 


13.00 


3.50 


X3 


13. 00 


2.50 


XI. 5 


ao.oo 


3.86 


XS 


3x»PO 


S.98 


X3 


3X.00 


5.98 


X3 


19. 00 


3.66 


X3.X 


X0.69 


2.06 


X9 


14. 01 


a. 70 


Xa.05 


35.30 


4 88 


XI. OS 


25.30 


4 88 


la 


aS.oo 


5-4 » 
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Subsidies paid by various nations^ etc. — Continued. 



Itinerary. 



Gerrmanjf. 

Hamburg to Natal 

Brcmerhaven to Sydney 

Singapore to New Guinea. 

Bremerhaven to Shanghai 

Hongicong to Bremerhaven. 

United States. 

New York to Colon 

Galveston to La Guayra 

San Francisco to Panama 

New Yorlc to Buenos Ayres 

New York to Rio de Taneira 

San Francisco to Hongkong 

S/ain. 

Cadiz to Hal>ana 

Colon to Panama and San Francisco.... 

Barcelona to Manila 

Liverpool to Manila. 

A ustrta. 

Trieste to Santos 

Trieste to Constantinople. 

Trieste to Bombay 

Trieste to Shanghai.. 

Italy. 

Genoa to Alexandria 

Alexandria to Massaua 

Alexandria to Bombay 



Average 

obligatory 

sf^ed. 


Subsidy by marine 
league. 


Miles. 


Francs. 




X0.5 


12.63 


$3-43 


".5 


ao.97 


4.'>5 


II. 5 


ao.97 


4.05 


la 


ao.97 


4 OS 


13 


ao.97 


4.0s 


M 


XS.75 


3-04 


12 


10.50 


a.oa 


12 


10.50 


3.0a 


12 


10.50 


3.03 


12 


Z0.50 


3.02 


14 


3'.So 


6.07 


ia.5 


30- 54 


5.89 


zo 


30.54 


5.«9 


ZI.I5 


ax. 45 


4.«4 


zi.iS 


ai.45 


4-M 


9 


13.60 


a-43 


9 


".34 


3.Z8 


It 


18.54 


3.57 


9 


Z0.7Z 


a. 06 


ti 


Z7.00 


3.28 


Zl 


30.00 


5-79 


IZ 


30.00 


5.79 



FRENCH NAVAL CONSTRUCTION. 

Construction in metal only. Gross tons. 

1881 9, 77e>. 37 

1882 58. 186. 8 

1883 38,416.44 

1884 54, 667. 95 

1885 -. II, 573. 73 

1886 31, 707. 8 

1887 15,643.13 

1888 24t448. 72 

1889 35,341.7 

1890 30. 577. 55 

1891 31.572.89 

1892 19,903.71 

Totol 361,816. 79 

Annual average 30, 150 

1893 18, 658. 57 

1894 14,223.04 

1895 fi 21, 239. 59 

Total 54,121.2 

Annual average 18,040 



SHIPPING OP THE WORLD. 

The reports of the Bureau Veritas (a French surveying corpora- 
tion similar to Lloyds) for 1895 divide the merchant marine of the 
world as follows: 
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£,500,000 
2,000,000 
t.SOO,000 



1,000,000 







6,500,000 



6,000,000 
5,500.000 
5,000,000 
4^,500,000 
4,000,000 
3,500,000 
3,000,000 
2,500,000 
2,000,000 
1,500,000 
1,000,000 

soo.aoo 
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Dividends paid i8g^-t8g6 and net tonnage of principal German lines. 



Line. 



German-Australian Line.. 

Hansa 

Kosmos 

Kinf^sin Line 

Levant 

East Africa.. 

Hamburg-American Line. 

Calcutta Line 

Pacific Line. > 

South American... 

North German Lloyd 



1892. 



Divi- 
dends. 



Per ct. 



Net ton- 
nage. 



3 
»-5 



10 



«-S 



13.364 
3a. 4*7 

24.679 
a«.835 

5.157 

9.059 

93.289 

9.926 
16,331 

46.975 
I4X.5»9 



«893- 



Divi- 
dends. 



Perct. 



4-5 
7 



10 
3 



Net ton- 
nage. 



15,869 

34.77« 
25.052 
22,849 

9.017 

xo,957 

100,796 

9,726 

«5.399 

43*744 

•29.254 



1894. 



Divi- 
dends. 



Perct. 



6 

4 
3 



la 



Net ton- 
nage. 



12,464 
41,85a 
a8,667 

24.«88 

7.698 

11,790 

118,463 

9.926 
17,500 

47.393 
'38,418 



Class. 



German-Australian Line... 

Hansa 

Kosmos 

Kingsin Line 

Levant 

East Africa 

Port Company 

Hamburg-American Line. 

Calcutta Line 

Pacific Line 

South American 

North German Lloyd 



X895. 



Divi. 
dends. 



Per ct. 



6 
8 
8 



Net ton- 
nage. 



16,248 
48,790 
33.3»2 
23.836 
10,288 
13,226 



126,924 

9.926 

19,609 

67,416 

«42,547 



1896. 



Divi- 
dends. 



Perct. 
5 



11 
5 



6 
6 
8 



5 

10 

4 



Net ton- 
nage. 



18,198 
51,606 

4o,37» 
27,068 

9.567 
«8,743 



Aver- 
age. 



Per it. 

«y 

3-9 
6.5 
3-2 



125, 5»6 
15,995 
«9.%57 
65,558 

145,493 



r.2 
1.6 
2.6 



I 

2.5 

x-7 



Marseilles, July 20^ 18^, 



Robert P. Skinner, 

Consul. 



MARSEILLES: SUPPLEMENTARY. 



seamen S WAGES. 

The consuls of the various powers consulted are unable to state 
accurately in every case the cost per day of supporting officers and 
crews. The British consul reports that the average allowance for 
officers is $1.21 and for men 36 cents per day. The Italian consul- 
general allows 30 cents for officers and 19 cents for crew. The 
consul for Sweden and Norway reports an average allowance of 41 
cents for officers and men. The consul-general for Austria-Hungary 
s c R — M M 4. 
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allows 38 cents for officers and 30 cents for crew. Other consuls are 
silent on the point. Without going into details, any condensed 
table such as the one that follows must be open to more or less mis- 
understanding. However, the figures as stated are accurate, and 
have been obtained from the French commissioner and the consuls 
of the several countries named. 



Tabic of monthly ivages paid at MarseilUs to officers and crc7vs of skips of various nation- 

alities signed at this port. 



Country. 



First mate. 



Second mate. 



France , 

Great Britain. 

Greece 

Sweden and Norway. 

Italy 

Germany , 

Austria-Hungary 



I38.60 to $57. 'go 

60.58 

19.30 to 38.60 

21.23 

28.95 

17.37 
32.00 



23.16 to 
X3.5« to 



I28.95 to I34.74 

36.00 

13.51 to 38.60 

16.20 

19.30 

«3-5» 
24.00 



11.58 to 



Able-bodied sea- 
men. 



I13.51 to I12.54 

17.00 to 19.40 

7.72 to 15.44 

11.58 

10. 6z 

10.61 

9.60 



Carpenter. 



|i5-44 
$29.19 to 34.06 
15.44 to 19.30 
«9-3o 
»5-44 
«5-44 
z6.oo 



13.51 to 



Country. 



Cook. 



Steward. 



France 

Great Britain 

Greece 

Sweden and Norway. 

luly 

Germany 

Austria-Hungary 



$19.30 to $38.60 

19.46 to 24.33 

9.65 to 

13-51 to 



15-44 to 



«S-44 
X9.30 
10.61 

13-51 
11.20 



$t2.73 to $24.12 

32-84 
9.65 to 
7.72 to 



17.37 to 



«S-44 
9.65 
9.65 

19.30 
8.00 



Ordinary^ seamen 
(novice). 



$7-72 
$9.73 to 12.16 



7.72 to 9.65 
8.00 



Marseilles, November 10, iS^. 



Robert P. Skinner, 

Consul. 



TOULON. 

[Refx>rt from Acting Consular AgentJouve,forwarded by Consul Skinner, of Marseilles, July 34,1899.] 

Many war ships are built in Toulon by the French Government 
on its own docks, and for France and other countries on a private 
dock at La Seyne, in the roadstead of Toulon. Many merchant ships 
of all sorts are also built at La Seyne; of late, four-masted sailing 
ships have been turned out; but the construction of men-of-war 
seems to have no effect on prices of merchant-marine ships. 

The principal materials for shipbuilding are manufactured and 
bought in France; timber is imported from Norway; teak wood ' 
comes from London, which has a monopoly of it; no more lumber 
or timber comes from Russia or Canada, as heretofore. 



FRANCE, 
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The most recent prices of steel in contracts made here for the 
French navy are, per kilogram (2. 2046 pounds) : 



Description. 



Steel plates: 

For belt of armor 

Thin, for belt of armor. 

Protected deck 

Broad 



Price. 



Francs. 

2.50 

, a. 49 

I. go to 1.98 

31.00 to 33.00 



10.48a 
.48 
I0.366 to .383 
5.98 to 6.18 



In the navy, the daily wages of workmen are divided into four 
classes : 



Class. 



First: 

Chief foreman 

Foreman 

Second: 

Chief workman.^... 
Woricman — 

First class 

Second class.... 

Third class. 

Fourth class.... 

Third (norice) 

Fourth: 

Chief journeyman. 
Joumesrman 



Minimum. 


Maxli 


Francs. 




Francs. 


5.40 


I1.04 


6.80 


4.70 


.907 


6.30 


4.ao 


.81 


S.40 


4.X0 


.79 


4.70 


3.40 


.66 


4.00 


a. 70 


.5a 


330 


a. 00 


.39 


a. 60 


.60 


.za 


1.50 


«.50 


.48 


350 


Z.80 


.35 


a.go 



|i-3i 
I. as 

1.04 

.907 

.77 
.656 
.50 
.a9 

.68 
.56 



After twenty-five years of service and 50 years of age, an annual 
pension is granted, as follows : 



Clai 



Chief foreman 

Chief workman 

Foreman 

Chief joume3rman workman. 
Novice journeyman 



Minimum. 



Francs. 

«fX3o 
700 

850 

600 

580 



$318.09 
135.10 
164.00 
115.80 

111.94 



Maximum. 



Francs. 

«.39o 
900 

1,110 

750 
530 



$268.27 
173-70 
214.23 

«44.7S 
loa.ag 



Widows. 



Francs, 

69s 
450 
555 

375 
375 



$*^M 

86.85 

107.21 

73.38 

7a -38 



At the private building place at La Seyne the general wage is 
about 4 francs (77 cents) to 5 francs (97 cents) a day, the lowest 
being 2.60 francs (50.1 cents) and the highest 6 to 7 francs ($1.16 to 
$135) ; ^ut generally, work is taken by groups of workmen at a fixed 
price and the pay per day varies. 
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GERMANY. 

In the whole record of German progress and development during 
the past thirty years, no chapter is more striking than that which 
describes the growth and improvement of its commercial marine, 
which now ranks second amgng European nations to that of Great 
Britain alone. The two largest, wealthiest, and most powerful steam- 
ship companies in the world are German and are located at Ham- 
burg and Bremen, and the whole merchant marine of Germany 
included, on January i, 1898 (the date of the last published official 
statistics), 2,522 sailing vessels of 585,571 tons net measurement, 
manned by 14,162 sailors, and 1,171 seagoing steamers of 969,800 
tons and crews numbering 28,266 men, a total of 3,693 seagoing 
vessels of 1,555,371 tons net measurement and manned by 42,428 
men. 

The process of development has been, here as elsewhere, an in- 
crease in the size of vessels, the elimination of sailing ships and 
their substitution by steam craft, and a steady decrease in the num- 
ber of men employed in proportion to the tonnage under steam and 
sail. Thus, on January i, 1871, the German merchant fleet included 
4,372 sailing vessels with a tonnage of 900,301 and manned by 34,739 
men. During the intervening twenty-nine years the sailing vessels, 
as we have seen, fell away to the extent of 1,820 ships, 314,730 tons, 
and 20,577 men. 

Of the 2,552 sailing vessels now under the German flag, 1,986 are 
of wood ; but they are mainly small, so that the remaining 566 mod- 
ern steel and iron sailers comprise more than two-thirds of the entire 
tonnage of the sailing fleet. 

The whole seagoing steam merchant marine of Germany is of 
iron and steel and comprises a relatively large number of the largest, 
fastest, and most powerful steamships in the world. The growth of 
this branch of the merchant service has been almost phenomenal 
and vindicates, if any vindication .were required, the active and 
liberal governmental policy by which it has been fostered. In 187 1, 
Germany had in her ocean service only 147 steamers, with a tonnage 
of 81,994 and 4,736 men, the average capacity of the ships being 
only 558 tons. The statistics for 1898 show, as has been seen, an 
increase of 1,024 steamers, 887,906 tons, and 23,530 men. The 
average tonnage per vessel increased from 558 to 828 and the aver- 
age crew decreased from 32 men to 24. 

A forcible illustration of the growth and importance of the Ger- 
man merchant marine is furnished by the statistics of the single port 
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of Hamburg. During the year 1898, there were in operation from 
that port 112 regular lines of steamers, of which 61 flew the German 
flag. These lines operated 792 steamers, of which 495 were of Ger- 
man register. They made a total of 6,247 voyages and carried 
4,500,000 tons of freight, as compared with 4,683 voyages and 
3,500,000 tons carried in 1890. Germany has to-day 27 regular lines 
of steamships to European ports and 34 to the rest of the world — 
the Americas, Africa, Australasia, Asia, and every island of the sea 
that offers a present or promises a future trade with the Fatherland. 
Of. the entire tonnage carried by these lines last year, 1,793,742 tons 
were for European ports and 2,663,407 tons were for countries out- 
side of Europe. 

The two greatest German steamship companies, viz, the North 
German Lloyd and the Hamburg-American Company, have their 
headquarters or home ports respectively at Bremen and Hamburg, 
and are entitled in a report of this character to a separate and some- 
what detailed description. 

The North German Lloyd Company was founded with 3,000,000 
florins capital in 1857, just ten years after the Washington had made 
the first steamship voyage from New York to the mouth of the Weser. 
By virtue of able management and that intelligent enterprise which is 
always content with moderate dividends and willing to invest its sur- 
plus earnings in the renewal, increase, and improvement of its equip- 
ment, the Lloyd has risen in forty-two years to a foremost position 
among all organizations of its class, with an active capital of more 
than 100,000,000 marks ($23,800,000) and 73 steamships in actual 
service which aggregate 237,550 horsepower and 266,138 gross tons 
register. At the head of this fleet stands the Kaiser Wilhelm der 
Grosse^ with engines of 28,000 horsepower, 14,349 tons register, and 
the blue ribbon of the sea for speed in successive trans-Atlantic 
voyages. 

On the 25th of April last the company had under construction 10 
steamships, of which i, the Grosser KurfUrst^ is of 12,500 tons, 4 others 
of 10,000 tons each, 3 of 7,500, and 2 of 5,000 tons each, the whole 
aggregating 51,000 horsepower. 

As already indicated, a notable feature in the management of this 
company has been its readiness to spend large sums of money in 
keeping its fleet up to the highest standard of efficiency, sacrificing 
vessels while still capable of fairly good service, and replacing them 
with others of a larger, faster, costlier, and more modern type. Of 
its whole active fleet, only two steamships remain which were in 
service in 1886, thirteen years ago. Since that time, the company 
has sold 26 steamers and built or bought 51. It carried in 1898, 
161,963 passengers, of whom 114,268 were between Europe and 
North America. At the close of last year, the North German Lloyd 
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had carried on transoceanic voyages 3,709,980 passengers, and durinj 
that one year transported 1,983,482 cubic meters of freight, 
principal lines are from Bremen direct to and from New York, Baiti j 
more, Galveston, South America, eastern Asia (China and j3pan)J 
and Australia, besides a regular line between Genoa and New York.1 

The company has sold during the past year three steamers — the 
Fulda, Havel, and Werra — which would have been considered firsi- 
class vessels five or six years ago, and rejected the Kaiser FriedrUh, 
a new vessel of 12,431 tons and 25,000 horsepower, because she did 
not fulfill the contract specifications as to speed. 

The Hamburg-American Steamship Company was founded ia \ 
1847, with 465,000 marks ($106,950) capital, and began business with I 
two large sailing ships, which in that year carried 168 passengers f 
between Hamburg and New York. For more than fifty years, the I 
company has grown and developed along the same lines as its great I 
rival in Bremen, until at the beginning of 1897 it had in service 64. T 
ocean steamers with 241,507 Ions register and 164,255 indicated ! 
horsepower. These included steamships like the Fiirsl Biimarck, 
Normannia, Augusta Victoria, and Columbia, of more than 8,000 ions | 
and up to 16,400 horsepower, two of which were sold to Spain 
cause they no longer fulfilled the requirements of the company's i 
trans-Atlantic service. At the same date (January, 1897), it had i 
construction 4 ships — ^the Pretoria, Brasilia, Bdgia, and Patricia— 
of 10,000 tons each and 1 of 13,500 tons, which have since been ( 
completed and put into service. Of all the vessels which carried 1 
the flag of the Hamburg-American Company in i836, but 3 were on 
its active list in 1896, and ii had meanwhile lost 1 steamer, sold 3a, 
and built or purchased 72. Its capital has grown to 78.000,000 
marks ($18,564,000), and, together with the North German Lloyd, 
it controls more than one-half of the entire steam merchant fleet of ' 
Germany. 

STEAMSHIP BUILDING IN GERMANY. 

During the period from 1830 to 1850, the wooden sailing vessels 
which constituted Germany's merchant fleet were built mainly at 
shipyards on the Elbe, the Weser, and along the coast of the North 
Sea, all of which were at that tinne in a highly flourishing condition. 
In those days, master shipbuilders had usually taken a course of I 
study at the shipbuilding school in Copenhagen and served a subse- 
quent apprenticeship in some American shipyard, where they studied, i 
the art of building those famous clipper ships which held the recoiil \ 
for speed and weatherly qualities. Hamburg and Bremen had mean-; 
while started private schools to teach young workmen the rudi- 
ments of ship construction, and about 1836 the Prussian Government! 
founded near Stettin a technical high school in which there was m | 
preparatory course in higher mathematics and a full course of studjr 1 
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in theory and ship construction. All this, however, related to 
wooden vessels, and the effect of such instruction was seen in the 
fine, large, clipper-built sailers that went out between 1850 and i860 
from Bremen and Hamburg, carrying the steadily growing throng 
of emigrants who swarmed to those ports for passage to the United 
States — for it was the emigrant trade that laid the keels, so to 
speak, of the two great German steamship companies of to-day. 

Then came the period when Great Britain — which had first built 
ocean steamships — substituted iron for wood in shipbuilding and 
took the lead in the new era of construction. 

Germany was handicapped in the start by want of resources and 
experience in iron working and still more by a general lack of confi- 
dence — even on part of German shipowners — that the shipyards of 
this country could turn out iron vessels comparable in quality and 
price with those produced by British constructers. The managers 
of the Lloyd and Hamburg companies shared this distrust, and down 
to as late a date as 1880 their steamers were practically all built on 
the Clyde and the Mersey. 

Meanwhile, ten years earlier, and just before the memorable 
epoch of 1870, the Prussian Government had established at Kiel 
and Wilhelmshaven yards for the construction and repair of war 
vessels, which work had been hitherto done almost exclusively in 
this country at Danzig. The events of 1870 made it imperative for 
the newly consolidated German Empire to build and equip a navy 
in its own shipyards and at the earliest possible moment. The Gov- 
ernment yards were inadequate to the task, so a contract was given 
to the private Vulcan shipyard at Stettin for the construction of the 
armored frigate Preussen^ which was so quickly and satisfactorily 
executed that a second vessel, the armored corvette Hansa^ was 
ordered. The building of the Preussen marks the date of the revival. 
The confidence of the admiralty was secured; it was shown that 
armored war vessels could be designed and constructed in Germany, 
and to-day, the Vulcan shipyard builds steel cruisers and battle ships 
not only for the Fatherland, but for Japan, China, and the republics 
of South America. 

The great merchant shipowners were still skeptical, however, 
and it was not until fifteen years after the launch of the Preussen 
that the North German Lloyd and the Hamburg-American gained 
sufficient confidence in their home builders to withdraw their pat- 
ronage from British constructers. That they did this at all was 
mainly due to the fact that they were forced into it by an act of 
legislation. About 1884, the imperial statute was enacted granting 
important subsidies to the North German Lloyd for a line of mail 
steamers to eastern Asia and Australia, with the stipulation that the 
steamships receiving such subsidy must be built in German ship- 
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yards by German workmen and, so far as was practicable, of 
materials. A contract for six imperial mail steamships was 
the Vulcan Company, and they were delivered during 1886 and 18S7, 
Each ship met every requirement, and the six collectively demon- 
strated that steamship building had reached in Germany the best 
standard" of British and French construction. The effect was a 
rush of orders for both war and merchant steamers, not only to. 
the Vulcan works, but to the Germania yard at Kiel belongmg to the 
Weser Company, to Schichau at Danzig, and to others. 

The latest productions of the Vulcan yard — ships like the Kaiser 
Wilhetm der Groisc, Friedrich der Grosse, and Konigin Laise of the 
German Lloyd and the Augusta Vidoria, FUrst Bismarck, Patricia, 
and Palatia of the Ham burg- American — place the Vulcan works at 
Stettin in the front rank of modern steamship builders They were 
established in 185 1 by a private firm ; in 1857, this was converted into 
a stock company with 1,000,000 thalers ($714,000) capital, which has 
been since increased to $1,904,000, with plant and property valued 
at $5,500,000. The entire plant covers 58 acres, and the actual floor 
area of its workshops is more than 6o,ooo square yards The com- 
pany now employs 6,500 workmen and has built in all 247 ships, of 
which 61 were war vessels, 137 mercantile steamers with single or 
double screws, and 49 paddle boats for river and estuary service 
where light draft of water was an essential requisite. 

The merchant marine of Germany is under the general super-* 
vision of the marine bureau of the Department of the Interior 
(Reichsamt des Innern). No. 74 Wilhelm Strasse, Berlin, and elabo- 
rate statistics of new constructions, losses through shipwreck, etc., 
are published every two years in an official report. 

The materials for shipbuilding, although largely of German 
origin, include a considerable proportion of foreign materials 
ported under the law of July 15, 1879, which grants free entry to 
all materials, fixtures, and even guns, which are to be used in the 
construction, repair, and equipment of both war and mercantile ves- 
sels. Under this provision there were imported free during the year 
1898, 4,498 tons of pig iron, 8,969 tons of structural iron, 5,048 tons 
of wrought cranks and shafting, 28,246 tons of steel and iron plating 
for hulls, 1,280 tons of anchors, 1,252 tons of heavy castings, 6g, 
tons of sawed lumber, 72, 234 tons of hewn timber, besides quantities 
of cordage, hemp, and other materials. 

"The chief source of the iron and steel employed in ship construc- 
tion is Westphalia, whence it is transported to the northern ship- 
yards either by water via the Rhine and North Sea or across country 
by rail, special low rates being granted on the Prussian Governmeni 
railways for all materials intended for this purpose. One of ihe^j 
most potent arguments in favoi cif the Dortmund-Ems Canal, which- 
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was opened from Dortmund to Emden during the past summer, was 
that it would facilitate the shipment of iron and steel for shipbuild- 
ing purposes from the interior of Westphalia to the shipyards on the 
northern coast. 

The great steel works of Friederich Krupp, at Essen, make not 
only guns and armor plate for war vessels, but all kinds of large 
forgings, stems rudder frames, propeller shafts, and heavy frame- 
work and engine parts for both war and merchant steamers. But 
the principal shipyards at Hamburg, Kiel, Stettin, and Danzig are 
so fully equipped as to be practically independent of outside assist- 
ance in these respects. 

GOVERNMENT SUPPORT OF SHIPBUILDING AND NAVIGATION. 

It has been shown in this report that the turning point in the de- 
velopment of naval construction in Germany was during the years 
immediately following 1870, when the necessity of beginning imme- 
diately an armored fleet for the newly consolidated Empire com- 
pelled the admiralty to not only increase the equipment and capacity 
of its own shipyards, but to give contracts for ironclad vessels to 
private German constructers. Similarly, the first real opportunity 
given to a home shipyard by either of the great navigation com- 
panies at Bremen and Hamburg was when a Government subsidy 
compelled the Lloyds to place a contract for six imperial mail liners 
for the China and Australian service where they could be built by 
German workmen, and, as far as practicable, with German mate- 
rials. We have seen that since 1879, ^^^ materials needed and used 
for shipbuilding have been imported free of duty, and that the Gov- 
ernment railways have hauled steel, iron, lumber, etc., from foundries 
to shipyards at the bare cost of handling and transportation. 

All this was much, but it can safely be said that the great lines 
which now connect the two principal German ports with Asia, Aus- 
tralasia, and the German colonies m East Africa would not and 
could not have been established and maintained during the earlier 
years of struggle and uncertainty had they not received the direct, 
liberal, and assured support of the Government through fixed an- 
nual subsidies. 

This policy was inaugurated under the vigorous leadership of 
Prince Bismarck, then Chancellor ol the Empire, who, on April 6, 
1 88 1, submitted to the German Parliament a long and elaborate 
memorial, based upon a review of the French mercantile-marine 
act of January 29 in that year, which appropriated $4,590,000 per 
annum as subsidies to steamship lines from France to Corsica, Bra- 
zil and La Plata, New York and West Indies, India, China, Algiers, 
and Tunis. The memorial also showed in detail how Great Britain 
was paying annually at the same time in postal subsidies ;^64i,656 
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approximately $3, 118,448) for lines to South America, East Indies, 
China, Japan, West Indies, Africa, and the United States; while 
Italy expended for similar purposes, in 1879, $1,593,214 and Austria, 
$1,034,844. 

Germany had, at that time, been living about eleven years under 
an imperial government, and was rapidly changing from an agri- 
cultural to an industrial and commercial nation. Bismarck had the 
sagacity to see that the time would soon come — had indeed come — 
when Germany must have new and extended foreign markets for 
her surplus manufactured products or languish from congestion, 
as her productive energies overran the purchasing power of her own 
people. His appeal to the Reichstag was based upon the experience 
and adopted policies of France and Great Britain, the rivals from 
whom Germany had then most to fear, and met with immediate and 
cordial response. 

A convention was framed and entered into by the Imperial Gov- 
ernment and the North German Lloyd Steamship Company, by which 
the latter bound itself to establish and work for fifteen years three 
main lines of steamships: One, from Bremerhaven to China, with a 
branch line from Hongkong via Yokohama and Hiogo to Korea; 
second, a line from Bremerhaven to Australia, by way of a Dutch 
or Belgian port, with a branch service from Sydney via the Tonga 
Islands to Apia and back to Sydney; and, third, a line from Trieste 
via Brindisi to Alexandria. The contract included thirty-four sec- 
tions and prescribed in full detail the number of voyages to be made 
by each line, the average speed to be maintained, the number and 
tonnage of new liners to be built in German yards of German ma- 
terial and manned throughout by German subjects; fixed penalties 
for violation or neglect of any stipulation; prescribed reduced rates 
for transportation of German officers, soldiers, marines, and civil 
officials, etc. For this service, the Imperial Government bound itself 
to pay a yearly subsidy of 4,400,000 marks ($1,047,500). The first 
steamer on the China line left Bremerhaven on June 30, 1886, with 
imposing ceremonies befitting such an occasion, stopped at Antwerp, 
where similar proceedings took place, and then sailed away for Hong- 
kong, thereby opening what was felt to be an important new chap- 
ter in the commercial development of Germany. The success of the 
Asian and Australian lines in opening new fields for German export 
pointed the way to a second enterprise of the same character, and on 
May 9, 1890, a new convention was made with the North German 
Lloyd Company to put on a monthly line of steamships between 
Hamburg and Delagoa Bay, via Lisbon, Naples, Port Said, Aden, 
Zanzibar, and Dar es-Salaam, with coast lines between Zanzibar and 
Lamu, Bagamoyo, Saadani, Pangani, Tonga, Kilwa, Lindi, Ibo, and 
other African ports. For this service, the Government bound itself 
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to pay an annual subsidy of 900,000 marks ($214,200). These con- 
tracts have been amerded and enlarged, always with the purpose of 
securing higher speed, more frequent voyages, and better service. 

After fifteen years of successful operation, the original contract 
for the eastern Asia and Australian lines was renewed for a similar 
period, with various modifications, on the 30th of October, 1898. 
Among the more important changes were the following: 

The terminus of the China line was made at Shanghai, instead of 
Hongkong, and it includes intermediate stoppages at a port in Bel- 
gium or Holland, at Genoa, Naples, Port Said, Suez, Aden, Colombo, 
and Singapore. 

A separate principal line is established between Bremen or Ham- 
burg and Japan, with terminus at Yokohama and stops at Hiogo, 
Nagasaki, Hongkong, and the other intermediate ports specified for 
the China line. 

Branch lines are provided from Hongkong to Shanghai and 
another branch from Singapore to several specified ports in the 
JDutch* East Indies and Sunda Archipelago to New Guinea. 

The maximum standard speed is raised to i^}4 knots per hour, 
and all new steamers built for this service shall be of not less than 
6,000 tons register. 

The new contract took effect on the ist of April last, and for its 
fulfillment the company is to receive in monthly payments an annual 
subsidy of 5,590,000 marks ($1,330,420). 

The next step in contemplation is the establishment of a new 
monthly line by the Hamburg-American Company direct to the Ger- 
man Chinese port of Kyao-chau, and, for this purpose, a bill is in 
preparation to be submitted to the Reichstag at its coming session. 

When it is considered what the East Asian, the Australian, East 
African, and Mediterranean lines of the North German Lloyd have 
done for the foreign commerce and the national influence and progress 
of Germany during the past fifteen years, at an expenditure of a little 
more than $1,250,000 per annum, there is presented a striking lesson 
of what can be done by persistent, well-sustaiped effort, carefully 
planned and faithfully carried out. The convention of October 30, 
1898, between the Imperial Government and the North German 
Lloyd comprises forty-four articles, and an official copy is trans- 
mitted with this report as an example of a German State paper in 
which every contingency is foreseen, and no detail, however minute, 
omitted which can contribute to the completeness of the service 
which is therein provided for and secured. 

Not only has the German merchant marine been thus liberally 
and consistently supported by subsidies of money from the public 
treasury, but it has been encouraged, applauded, and honored by 
the entire influence of the Imperial Government, which in a country 
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like this, where royal favor is so potent and eagerly sought for, is an 
important element of success. The Emperor is not only an enthu- 
siastic yachtsman and sailor, but he is under all circumstances an 
ardent and powerful advocate of expansion and improvement of the 
German fleet and merchant marine. No capitalists or business men 
are more honored in Germany than those who have contributed to 
these results. When in November last, Consul Meier, founder of 
the North German Lloyd Company, died in his ninetieth year, the 
honors bestowed upon his memory were of princely splendor and 
solemnity. When Captain Schmidt brought home the lame and bat- 
tered Bulgaria from her long, perilous battle with wintry seas, the 
Einperor's thanks and medals met him at the gang plank, and he and 
his men became heroes in the recognition of their Government and 
countrymen. 

There are not lacking conservatives — mainly agrarians and social- 
ist reactionaries — who have opposed this policy as they oppose im- 
provements in the canals and internal water routes of this country, 
but they do not control the policy of Germany, and, in all proba- 
bility, never will. 

Wages of shipbuilders and seamen^ per day. 



Workmen. 



PaUern makers 

Machinists 

Boiler makers 

Plumbers and fitters...... 

Carpenters and joiners 

Drillers 

Painters 

Riveters , 

Calkers 

Furnace men 

Sheet-iron workers. 

Molders 

Laborers. 



In shipyards 


Vulcan vard. 


at Bremen. 


Stettin. 




I0.71 


I0.75 to |l 


.00 


.85 


.75 to 1 


as 


.87 


75 to I 


as 


73 


.60 to 1 


.00 


1. 00 


•75 to 1 


10 


.70 


75 to 1 


.GO 


* 

.90 


70 to 


85 


.85 


.60 to 


.80 


.85 


60 to 


80 


.78 


.75 to I 


00 


•94 


.70 to 


.85 


.83 


.65 to 


.85 


.80 


.60 to 


.70 



Wages on shipboard^ per month. 
Crews of steamships: 
Seamen — 

Able fii.go to f 10. 71 

Ordinary 7.14 to 9.00 

Engineers — 

First loi. 19 to 65.00 

Second 71.90 to 43.00 

Third 47.62 to 25.00 

Firemen 14.28 to 11.90 

Trimmers ".55 to 14.55 

Deckhands 4.76 to 6.00 

Carpenters 15.50 to 19.00 
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Crews of steamships — Continoed. 

Stewards 

Coipmon f6.oo to ficoo 

Chief.. 19.00 to 28.50 

Crews of sailing vessels: 

Firstofficers 26.50 to 30.00 

Second officers 18.56 to 20.00 

Third officers 16.00 to 18.00 

As a principle, wages on leading steamship lines which make long 
voyages to distant continents are higher than those paid for corre- 
sponding service on lines which ply to British, Mediterranean, and 
other European ports; but all are comprised within the maximum 

and minimum rates above given. 

Frank H. Mason, 

Berlin, October ^j, 7<Ppp. Consul- General, 



HAMBURG. 



The condition, extent, and importance of the Hamburg merchant 
marine is shown by the inclosed statistics, which have been taken 
from the existing public records and can therefore be relied upon. 

government aid. 

The German Government is most liberal in spending money to 
promote the interests of its merchant marine, which is greatly 
furthered by the following institutions: 

(i) The Seemanns Amt (seamen's bureau), an institution gov- 
erned by the State of Hamburg, organized for the supervision and 
control of the shipping and discharging of seamen. In foreign 
countries, this institution is represented by the German consulates. 

(2) The Seewarte (maritime observatory). This is a model insti- 
tution, since 1875 governed by the State. Its chief objects are: 

(a) The promotion of traffic and increase in safety of seagoing 
vessels as well as of their passengers and crew. 

ijf) The collection of the records of the physical condition of the 
seas and all meteorological observations, the publishing of meteoro- 
logical weather reports, which are given free of charge to the cap- 
tains of all ships touching the port of Hamburg. 

(c) The furnishing to shipowners of nautical, meteorological, and 
magnetic instruments, etc., which have been carefully tested by the 
experts of the institute, in order to ascertain the reliability of such 
instruments; testing of sextants, octants, and compasses free of 
charge and instructing seamen in the handling of new nautical 
instruments. A great number of experts are employed by the Gov- 
ernment of Hamburg to supervise this part of the institute. 

{d) Supervision and investigation of the condition of the coasts. 
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It has its own telegraphic connection with nearly all European sea- 
ports. A weather report, containing valuable information for ships 
leaving this port, is published twice every day: 

(e) Testing chronometers, for which it has a special department. 

(/) Publication of hydrographical maps of great accuracy. In 
1889, upon suggestion of the said Seewarte, the German Government 
spent many millions of marks to introduce a uniform system of sig- 
nal posts, etc. A number of old sea captains were engaged to super- 
intend this work, and valuable books were published to make the 
system known to everybody interested as far as possible. 

The merchant marine of Hamburg is supervised by the deputation 
of commerce and marine (Deputation fUr Handel und Schififfahrt), 
a subdepartment of the Hamburg Senate. Whatever recommenda- 
tions or suggestions are made for the improvement of the merchant 
marine by chambers of commerce, boards of trade, and similar organi- 
zations must be brought to the knowledge of the Government by the 
said deputation. 

BOUNTIES. 

In 1 89 1, the Government, upon the suggestion of the chamber of 
commerce, concluded to pay premiums to shipowners for promot- 
ing the interests of the merchant marine. Over 10,000,000 marks 
($2,380,000) have been paid as premiums for new-built ships, and 
about the same amount has been paid to shipowners and steamship 
companies to aid their efforts in increasing, the efficiency of mail 
carriage by steamships. 

MARITIME SCHOOLS. 

In 1884, the Government decided to erect maritime schools. The 
first school was opened in Hamburg and purposed to instruct boys 
from 13 to 17 years who intended to go to sea. The results were 
very satisfactory. Six schools have since been erected, and the 
number of able seamen graduated from such school has considerably 
increased. 

The German Government further decided to enforce the physical 
examination of sailors before granting them a permit to ship on 
German mercantile vessels. In consequence of this regulation, it 
was found necessary to increase the number of surgeons permanently 
engaged by the State of Hamburg. The examination is free of 
charge, the Hamburg Government paying all expenses connected 
with the carrying out of these regulations. 

SHIPBUILDING. 

The German Government owns three shipbuilding yards — one at 
Kiel, one at Wilhelmshaven, and one at Danzig — which are exclu- 
sively used for the building of vessels for naval purposes. Since 
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1873, ^he following war ships have been built for the German navy : 
Five armored frigates, 8 armored corvettes, 13 gunboats, 2 artillery 
ships, and 10 torpedo boats. Besides the imperial shipbuilding 
yards, private yards are to a great extent employed in building ves- 
sels for naval purposes, as the three imperial yards do not have suf- 
ficient capacity to supply the demand; however, the building of 
ships in private yards does not affect the cost of constructing mer- 
chant ships. 

In case of war, if such necessity arises, vessels of the merchant 
marine are used for auxiliary naval forces. Such ships are chartered 
by the "Government; but in the event of shipowners declining to 
surrender their ships, the law provides that they can be compelled 
to do so. 

WAGES. 



Average wages paid in shipbuilding yards at Hamburg and Kiel. 



WorkmeiL 



Pattern makers 

Machinisu 

Riveters 

Ship carpenters. 

Joinefs 

Painters 

Furnace men 

Riggers. 

Plumbers 

Sheet-iron worIcers.~ 

Iron molders. 

Brass molders 

Laborers 



Hamburg (weekly). 



Mark*. 
70 to 80 

5a 

40 to 45 

40 
40 
36 
30 
36 
30 
38 
38 
38 to 30 
X4 to 38 



$16.66 to $X9.04 

".37 
9.53 to XO.7X 

9.5a 
9.5a 

8.57 
7-M 
8.57 
7.«4 
6.66 
6.66 



6.66 to 
3:33 to 



7.14 
6.66 



Kiel (per hour— 

xo working hours 

per day). 



Pfennig*, 



45 

30 to 36 

40 
3a to 36 
35 to 40 

30 
30 to 38 
30 to 38 
34 to 35 
34 to 35 
98 to 30 



Cent*. 



10 
7 to 8 

9 

7 to 9 

8 to 9 

7 
7 to 9 

7 to 9 

8 to 8.3 
8 to 8.3 
6 to 7 



Average monthly wages paid for seamen^ etc. 



CUss. 


Port of Hamburg. 


Lower Baltic. 


Steamships. 


Sailing vessels. 


Steamships. 


Sailing vessels. 


Able seamen 


Mark*. , 

c6 1 lia.i-a 


Mark*. 
48 

59 

60 

60 

xoo 

80 


lxl.43 
14.04 
X4.38 
X4.38 
33.80 
X9.04 


Mark*. 

55 

70 
80 


|i3-o9 
x6.66 

X9.04 


Mark*. 

50 

65 
80 


lxi.90 

»5.47 
X9.04 


Boatswain 


J" 
66 

73 
75 

X35 

90 

60 to 65 

60 to 65 
350 to 300 
X50 to x8o 
100 to X40 


15.71 

«7-34 
X7.85 

"9-75 

3X.43 

1x4.38 to X5.47 

X4.38 to X5.47 
59.50 to 7X.4O 
35.70 to 43.84 
33.80 to 33.3s 


Caroenters 


Quartermasters 


First mates. 


zoo 
75 
55 


33.80 

17.85 
X3.09 


100 
75 


23-80 
X7.8S 


Second mates. 


Firemen 


Coal passers and oil- 
ers 










First engineers. 






x8o 
xoo 

85 


43.84 
33.80 
30.33 






Second engineers... 

Third engineers. 
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HAMBURG: SUPPLEMENTARY. 

Referring to my report of the 19th instant, I inclose herewith 
translation of a letter which I have received from Senator Burchard, 
chief of the bureau of foreign affairs of Hamburg, in answer to a re- 
quest addressed to him by me for certain information relative to the 

report in question. 

Hugh Pitcairn, 

Hamburg, October 30^ iSg^. Consul, 



[Translation.] 

Bureau of Foreign Affairs, 

Hamburgh October iPj*, i8qg. 
Honorable Hugh Pitcairn, 

United States Consul^ Hamburg. 

Sir: In reply to your esteemed favor of July 26 last, I have the honor to trans- 
mit herein inclosed a list of Hamburg's ships for the year 1899,* as well as a 
statistical extract and various information relative to Hamburg's commerce for the 
year 1898.* These inclosures contain valuable information as to the condition, 
extent, and importance of the merchant marine, as well as to the condition of the 
commerce of this city. 

The merchant marine of Hamburg is supervised by the Deputation ftlr Handel 
und Schififfahrt (Deputation for Commerce and Navigation); its composition and 
rights are set forth in paragraphs 2, 3, 5-10, as well as paragraph 24, number 6, of 
the revised law relative to the organization of the administration, dated November 2, 
T896, a copy of which law I have the honor to transmit herewith.* 

Besides the Deputation for Commerce and Navigation, the chamber of commerce 
of this city is active in behalf of the merchant marine. Both institutions occasion- 
ally make recommendations for the promotion of the merchant marine and the 
betterment of all matters connected therewith. 

The Government of Hamburg exerts influence upon the merchant marine only 
in so far as this is required for the safety of navigation and the registry and survey 
of ships. Otherwise, the merchant marine stands under no control on the part of 
the Government of this State; on the contrary, the greatest possible liberty of move- 
ment is granted to Hamburg's shipowners and steamship companies. 

Official reports on some matters concerning the merchant marine are contained 
in the published proceedings of the Senate and House of Burgesses, as well as in 
the publications of certain committees appointed by the said House of Burgesses. 

Mail carriage by steamships and everything connected therewith is under the 
jurisdiction of the Empire, which also makes the necessary contracts as to subsidies 
and mail carriage. The contracts for subsidy allowances are printed in the official 
publications of imperial laws (Reichs Gesetzblatt). 

In addition to the foregoing, I wish to call your attention to the fact that the 
information therein given exclusively refers to afifairs of the Hamburg merchant 
marine, and not to such matters existing within the limits of your consular district 
which are outside of the jurisdiction of the State of Hamburg. 

With assurances of the highest respect and esteem, I have, etc., 

Burchard. 

* Transmitted to the Commissioner of Navigation. 



68 



MERCHANT MARINE OF FOREIGN COUNTRIES. 



ITALY. 



MERCHANT MARINE. 



The following ships were registered up to December 31, 1896, in 
the naval departments: 



Description. 



Sailing ships.. 
Steamers 



TotoL. 




Net weight. 



Tons. 

5*7.554 
237.727 

765.281 



In the year 1897, th^ following variations took place: 



Description. 



Incretue. 

Built in national shipyards. 

Built and bought abroad 

Acquired from foreigners. 

Produced in harbor service 

Derived from different causes and revision of registers. 
From ships already registered 



ToUl 



Decrease. 

Demolished 

Wreclced 

Disappeared at sea. 

Burned 

Sold to foreigners 

Handed over to harbor service and others. 

For different causes and revisions of registers. 
Ships already registered 



Total 



Sailing vessels. 



Num- 
ber. 



i5« 

4« 



42 

2 



236 



98 
76 

3 

I 

46 

"9 

24 



366 



Tons. 



a.941 
83,528 



448 

II 

280 



27.208 



6,484 
10,129 

147 

903 

8,069 

1.590 
336 
278 



27.935 



Steamers. 



Num- 
ber. 



5 

2 

30 
7 



29 



Tons. 



7.385 
2.459 

29.655 
1,130 





'71 




44 


40,800 


10 
3 


10,900 
1.583 






10 
6 


5.603 

138 




496 





18,7x0 



In sailing ships and steamers, there was an increase of 280 ships 
and 68,008 tons, and a decrease of 395 ships and 46,645 tons. 

The situation of ships registered on the 31st of December, 1897, 
is therefore the following: 



Description. 



Sailing vessels.. 
Steamers. 



ToUU. 




Net weight. 



Tons. 
526,827 
259,8x7 

786,644 
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As compared with the year 1896, there is nevertheless a decrease 
in the sailing vessels of 130 and of 727 tons, and an increase in 
steamers of 15 and of 22,090 tons. Keeping in mind that the power 
of the steamers is treble that of the sailing vessels, there has been 
an increase in the power of the commercial steam and sail fleet cor- 
responding to 65,543 tons of sailing vessels. 

Of the steamers, 55 were of wood and 311 of iron or steel, with 
* a total measurement of 414,703 tons gross and 259,817 net, 77,527 
horsepower nominal and 287,170 indicated. Compared with the 
year 1896, there was an increase of 15 steamers of 35,012 tons gross 
and 22,090 tons net, and 1,439 nominal horsepower and 24,635 indi- 
cated horsepower. 

SUPERVISION OF MERCHANT MARINE. 

A superior board of merchant marine has been established by 
royal dpcree. This board is under the supervision of the Depart- 
ment of the Navy. All questions pertaining to merchant marine are 
submitted to the board. 

The most recent provisions passed in favor of the merchant ma- 
rine are covered by the laws of July, 1896 and 1898. 

At every reunion of Parliament, some discussion takes place and 
recommendations in favor of improving the merchant marine are 
made. These, as a rule, are brought about by interested parties, 
who enlist for the purpose the services of their respective represent- 
atives in Parliament. 

The Government has the right to call into service for auxiliary 
naval purposes, in case of war, subsidized ships of the merchant 
marine. Some of these are included already in the royal navy as 
auxiliaries. The establishment of subsidies to the merchant marine 
has also increased the efficiency of mail carriage by steamships. 

Italy seems to have followed to a large extent the policy of Aus- 
tria, whose merchant marine has acquired, owing to the encouraging 
policy of that country, a development out of proportion with its 
seaboard. 

The chambers of commerce and boards of trade in the large 
shipping ports of the country have a permanent committee, before 
which any questions interesting the merchant marine are placed, 
and it is the duty of this committee to bring the questions before 
the proper authorities. 

WAR VESSELS. 

, In the last thirty years, the building of war ships has become 
one of the great industries of the country. Italy has four national 
and three private important shipyards. The great development 
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; shipyards of the State during the 
a total of 17,430 tons gross weight 



I 



of the building of war ships has naturally cheapened the construc- 
tion of merchant ships in Italy. However, the construction of the 
latter has not acquired that importance which the great seaboard of . 
the country would have warranted. In fact, many of the sailing and [ 
steam vessels of the merchant marine have been, and are now, either ' 
built abroad or acquired from foreigner 

The great majority of the sailing and steam vessels are of small \ 
tonnage, and are used in the coasting trade of Italy or in the Med' ' 
iterranean. Some of the steamers have large capacity and are used 
for long sea voyages to South America and to India. 

Most of the Italian navy has been built at home, and Italian ship- 
yards have also furnished war ships to some foreign countries. 
present, the building of war ships has fallen off considerably, and, in 
order to keep their shops in activity, the private shipbuilders have 
added to their industry the manufacturing of railroad rolling stock. 

NAVAL CONSTRUCTION. 

The ships constructed in thi 
year 1897 were 161 in number, of 
and 11,458 tons net, and of the 
chines and tools, of 10,984,847 lire ($2,120,075). 
ber of ships built was 186 of 10,530 tons gross a 
and of the value of 7,315,370 lire ($1, 
12 in the number of ships and an increase of 6,900 
net, and of the value of 3,669,477 lire ($708,209). 
due to the steady, if slow, growth in the construction of steamers 
and their respective machinery on account of the law of July 13, 
1896, favoring commercial marine. 

Among theships launched in 1 897 are the followingcruisers: The 
£ascir and Adamaster, constructed by Orlando Brothers, of Leghorn, 
the first for the Sultan of Morocco and the second for the Portuguese 
Government; and the steamers Central America, City of Milan, . 
Savoy, constructed by the firm N. Odero for the Italian steam navi- 
gation society La Vetoce. 

MATERIALS FOK SHIPBUILDING. 

Materials for shipbuilding, such as plates and structural forms , 
for steel vessels, are now manufactured in Italy ; 
is imported from foreign countries. This material, as well as the j 
timber and lumber used for the building of ships in the shipyards \ 
of the country, is allowed to enter free of duty. 

The current price of steel plates for the hulls of vessels is to-day 
from 24 to 28 francs per 100 kilograms ($4-63 to $5.40 per aao , 
pounds). The price may vary in accordance with the size of the 
plates desired. 



1896, the nui 
ind 6,606 tons m 

efor 1897 of 
ins gross, 4,853 
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WAGES.* 

The weekly wages paid at shipyards are, according to the skill 
of the workmen, as follows: 



Workmen. 



Pattern makers. 

Riveters 

Machinists 

Joiners and painters.. 

Furnace men 

Sheet-iron workers..... 

Plumbers 

Iron or brass molders. 
Common laborers 



Wages. 



Lire. 




36 to 45 


I7.00 to $9.00 


26 to 48 


5.00 to g.6o 


60 to 80 


12.00 to z6.oo 


24 to 36 


5.00 to 7.00 


30 to 72 


6.00 to 14.50 


27 to 70 


5.50 to 14. 00 


24 to 36 


5.00 to 7.00 


24 to 90 


5.00 to t8.oo 


Z2 to 18 


2.50 to 3.50 



These wages vary according to the location of the works; labor 
is cheaper in central and southern Italy than in the north. 

The average monthly wages paid in the foreign trade on steam 
and sail vessels are as follows: 



Class. 



Wages. 



Captains... 

Chief officers. 

Second and third officers..... 
Boatswains and carpenters 

Cooks .' 

Quartermasters 

Ordinary seamen 

Chief engineer 

Second engineer. 

Third and fourth engineers. 
Greasers and donkeyman... 

Firemen 

Coal trimmers... , 



Lire. 

3SO 

aoo 

200 to 250 

80 to go 

70 to 80 

60 

40 
350 

250 

150 
90 

K 
60 



80 to 



I70 

40 

$40 to so 
z6 to z8 
X4 to z6 

Z2 

8 
70 

50 

30 

18 

16 to 17 

X2 



These wages are intended for long sea voyages. 

The wages on coasters are from 10 to 15 per cent less. 

SHIPPING LAWS. 

The Italian Government has done much to encourage both Italian 
shipping and shipbuilding, and a law was passed by the Chamber in 
the year 1896 fixing, for the next ten years, the rates of navigation 
subsidies and of bounties on shipbuilding. 

Subsidies. — The following are the more important provisions of 
the last law: 

A subsidy of 80 centimes (15.34 cents) per ton, gross tonnage, per 
1,000 miles navigated, is granted for three years to all Italian-built 



* In the redactions of lire to United States equivalents, in his wage tables, the consul-general has 
estimated the value of the lira at ao cents. The exact value is 19.3 cents. 



MERCHANT MARINE OF FOREIGN COUNTRIES. 



r 



steamers or foreign-built steamers registered in Italy before 1887, U 
voyages to and from ports beyond the Suez Canal and the Straits 
Gibraltar. Steamers not passing through the canal or the straitS' 
will be subsidized at two-thirds of the above rates. The subsidy 
is to be reduced by 10 centimes (1.93 cents) every three years, and' 
all payments will cease when the steamer is fifteen years old. Sail- 
ing ships are subsidized under similar conditions, except that the 
triennial reduction is fixed at 15 centimes {2.9 cents), and after 
the first nine years the rate remains constant at 20 centimes (3.86 
cents) until the ship is twenty-one years old, when all payment will 
cease. 

ComtructioH bounties.- — The regulations concerning bounties payable 
on ships built in Italy fix the amount at 77 lire ($14.86) per ton gross 
burden for iron and steel ships, and at i7j^ lire ($3.38) for wooden 
vessels. On engines built in Italy, 12% lire ($2.41) are allowed per 
indicated horsepower; on boilers, gj4 lire ($1.83) are allowed per 
quintal. Ships of war built for foreign countries receive no con- 
struction fee. 

In view of the efforts of the Government to encourage Italian 
shipping, the long seaboard, and the necessity of shipping to the 
economical life of the country, the results are certainly far from 
satisfactory; and it is particularly remarkable that the tonnage, of 
Italian steamers remains generally so low, while in other countries 
the tendency has been towards the employment of larger ships as 
more economical in working. It issomelimesasserted that taxation 
on the shipping industry is so heavy as to kill small enterprise, 
which, if unfettered, might grow and flourish; but, on the other 
hand, the Government can point to the large navigation subsidies, 
which for the past year areestimated to exceed 3,000,000 lire ($579,- 
000). A further and perhaps more correct explanation of the unsat- 
isfactory situation is that the bulk of the subsidies are paid to two 
or three companies, which by constant favor have established a sort 
of shipping monopoly and successfully use their influence to crush 
all possible rivals. 

Under the provision of the law of the a3d of July, 1896, there 
were entered during the year 1897, in competition for bounties of 
navigation, 72 steamers of an aggregate gross tonnage of 175,013. 

Out of these 71 ships, 3 were found not to be entitled to any pre- 
mium whatever for noncompliance with the requirements of the 
law, while the other 69 received an aggregate sum of 2,044,339 '''"C 
($394>5S7)i distributed according to the tonnage and power of each 
ship. 

The Italian Government also paid from January i to December' 

1897, for construction bounties on ships built in Italy the sum crf^jl 
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124,973.97 lire ($20,260) and refunded to shipbuilders a drawback 
of 448,729. 76 lire ($86,605) on duty paid upon imported materials 
used for the construction of said ships. 

On the other hand, the Italian Government received, on account 
of commercial marine, for harbor duties and other marine taxes the 
sum of 6,915,301.80 lire ($1,334,653). 

Ships composing the Italian navy on December j/, i8gg. 

Battle ships: Number. 

First class 14 

Second class 5 

Third class.' 6 

Fourth class 5 

Fifth class 9 

Sixth class 15 

Seventh class 2 

Torpedo catchers in construction 9 

Torpedo boats: 

First class 8 

Second class 92 

Third class 38 

Fourth class 5 

Subsidiary ships of first class of over 4,000 tons displacement 2 

Subsidiary ships of second class of less than 4,000 but more than 2,500 tons dis- 
placement 8 

Subsidiary ships of third class of less than 2,500 tons displacement but more 
than 1,000 13 

Subsidiary ships of fourth class of less than 1,000 tons displacement 21 

Ships for local use in the military ports. 

Towboats 24 

Steam ferries 11 

Gunboats for lagoon service 5 

Torpedo and steam launches... 16 

Auxiliary ships taken from the merchant marine. 
Cruisers 8 

These belong to the Compagnia G6n6rale di Navigazione Italiana and to the 
Veloce. 

I annex translation of a recent decree governing the merchant 

marine. 

Hector de Castro, 

Rome, July 25, iS^g, Consul-General, 

ROYAL DECREE IN SUBSTITUTION OP SOME OF THE ARTICLES OF THE DECREE AP- 
POINTING A SUPERIOR BOARD OF MERCHANT MARINE, AUGUST 23, 1 898. 

Article i. Articles 2, 3, 5, 7, of the royal decree of July, 1885, modified by 
another decree of December, 1889, whereby there was constituted at the Navy De- 
partment a superior board of merchant marine, are abrogated and substituted by 
the following articles: 

Art. 2. The board shall give its opinion upon all questions referred to its exam- 
ination by the members of marine, as properly entering into the attributions of 
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this board and coDcerntng the interests of navigators. Gshennen. shipoimeri, i 
rinc policy, safety at sea, systematizini;; of the pons, execution of the marine si 
tary service, transportation of emigrants by water, and, in general, the expansion I 

Ant. 3. The superior council of the merchant marine is composed of 1 
members nominated by royal decree and six ordinary members exofficio and slS 1 
extraordinary members. 

Of the nine members of the board, one is taken by the members of the board J 
of industry and comtnercc; (our from a.mong persons who by profession and cxpe- J 
rience are most competent in matters that may be referred to the examinatioi 
the board* two from among the presidents or the members of the chambers of ci 
merce of the maritime regions; and two from among the presidents of the maritiiae I 
associations of encouragement for the commercial and maritime development of I 
the country. 

These nine members will remain in office three yeai^, and one-third may lit- 1 
reelected. 

Within the first two years after the approval of the present rules, a drawing bjr i 
lot will determine which ones of the members o( the board lerminale their term 

The ordinary members exoSicio are: 

(l) The director.gencral of merchant marine; (j) the director-gcnerai of the cu 
toms; (3) the chief director-general of the direction of commercial aflairs at ll 
Department of Foreign Affairs; (4) the chief director of the division of industry al 



The extraordinary members who. acting cxofBcio, will be called upon to be 
present at the meetings where questions of their respective competence may be 

(1) The director-general of the navy construction at the Navy Department; (a) m. 
superior officer of the public works (service of hydraulic works); (3) a superior offi- 
cer of post and telegraphs (mail service); (4} a director of the funds for invalids 
of the merchant marine; (5) the board is presided over by the Assistant Secretary 
(or the Navy. 

By our decree and upon the proposal of the board, there will be appointed from 
its members a vice-president for three years. 

The board meets in ordinary session in November and in May of each year. 
It may also be called — two extraordinary sessions — at other times. The sessioDl 
are called by the president, who designates the matters to be dealt with and pro- 
posed by the Secretary of the Navy. 

Akt. b. A committee composed of the president of the board and of two mcnl- 
bers of the same board (designated every year, one by royal decree and the other 
by election of the board), and of the director-general of (he commercial marine, 
will meet during the interval between the ordinary sessions in order to give its 
opinion upon matters which may be submitted by the Secretary of the Navy, and 
to study and gather such information as the latter may think proper to entrust it 

The secretary may, upon his own initiative and upon the proposition of the 
president, add temporarily to the committee for special affairs other members of 
the board and also persons not belonging to the board, who might be so desig- 
nated by reason of their functions and of Iheir special competency. 

Il is ordered that the present decree be sealed, etc. 
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NAPLES. 

The Italian merchant marine is in a fairly prosperous condition 
and is steadily, though slowly, growing in importance. The Gov- 
ernment taxes mercantile shipping as heavily as it does every other 
industry. 

The Minister of Marine at Rome exercises a controlling authority 
over all Italian ships. 

War and merchant ships are chiefly built at Castellamare di Stabia. 
My best information is to the effect that the building of war ships 
neither cheapens nor enhances cost of merchant vessels. The very 
low rate of wages (stated to me to range from 30 to 60 cents per 
day for mechanics — experts som*etimes receiving $1) renders it pos- 
sible for Italians to construct vessels more cheaply than almost any 
other nation, although iron and timber have to be imported. 

The war ships are built in the Government navy-yards at Cas- 
tellamare di Stabia, both by the Government and under private 
contract. The Government has approved the recommendation of 
the Italian Minister of Marine for building four new first-class battle 
ships. These will be given out to private contractors. 

There are now in the course of construction at the navy-yard in 
Venice the Ferruccio; at Spezia, the battle ship Regina Margherita; 
at Castellamare di Stabia, the Benedetto Brin^ the Agordat^ and the 
Coatit — the last one being about ready to launch and the Agordat 
now receiving her armament. 

At the Naples yard, they are finishing the war ship Emmanuele 
Filiberto and in the private shipyard Orlando, at Leghorn, they are 
building the Varese^ and at the private arsenal at Sampierdarena the 
Garibaldi. The Government is also reported to have concluded a 
contract with the steel works at Terni for furnishing 5,000 tons of 
armor plates for the ships now building, and a further contract for 
35,000 tons to complete said ships will be given out in the immediate 
future. At Naples, no ships are built, but only finished as to ma- 
chinery and equipments. 

Wages on Italian merchant vessels vary largely, there being no 
uniform rate. A separate and private bargain is made with each 
man, secrecy as to what is paid being enjoined. 

A report prepared by the British consulate's special expert is 
herein inclosed,* as containing many matters of interest not men- 
tioned in the Department's circular. 

A. H. Byington, 

Naples, October 2j, 7<Ppp. Consul, 

* Transmitted to the Commissioner of Navigation. 
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NETHERLANDS. 



CONDITION OF MERCHANT MARINE. 



The merchant marine of the Netherlands has comprised the fol- 
lowing tonnage on the ist of January of each year from 1859 to 1899, 
a period of forty-one years : 



Year. 



1859 
i860 
I86I 
Z862 
1863, 
1864, 
Z865. 

z866 
1867 
z868, 
1869, 
1870. 
1871. 
1872 



Tonnage 

(new 
measure- 
ment). 



418,136 

399t758 

383,847 

376,054 
368,929 

360,322 

364,896 

367,214 

365,550 
350,708 

345,965 
344,828 

345,787 
337,201 



Year. 




Tonnage 
(new 

measure- 
ment). 



325,925 
333,252 

353,849 
348,209 

359,371 
364.368 

377,3*4 
354,356 
341,013 
343,384 
355, »9o 

347,^57 
348,808 

350,094 




Tonnage 

(new 
measure- 
ment). 



319,203 
309,65s 
315.097 
371.315 
345,04s 
378,888 
378,103 
380,123 
384,056 
386,187 

373,387 
362,893 

374,213 



Of the 578 ships, measuring 374,213 tons, owned in the Nether- 
lands on January i of this year, 89 of a tonnage of 138,254 tons 
belonged to Amsterdam, 158 of a tonnage of 53,018 tons to Groningen, 
113 of a tonnage of 167,446 to Rotterdam, and 10 of a tonnage of 
15,495 to Vlissingen (Flushing). Of these vessels, 169 were steamers, 
262 small coasting and Baltic boats, 26 small sailing craft, 71 
schooners and schooner brigs, i brig, 35 barks, and 12 four-masters 
and frigates. 

During the year 1898, 57 ships of a tonnage of 36,861 tons were 
taken out of the trade and 62 ships of 63,495 tons added, making a 
net gain of 5 ships measuring 26,634 tons. Of the 57 ships, 29 were 
sold, 13 stranded, and 6 sunk. Seventeen of the craft taken out of 
trade were steamers. 

On January i, 1899, there were owned in the Dutch East Indies 
249 ships of a tonnage of 83,305 tons, of which 76 were steamships, 
4 small sailing vessels (kotters, luggers, etc.), 124 schooners and 
schooner brigs, 8 brigs, ^6 barks, and i three-master. Of these ves- 
sels, 39 of a tonnage of 4,227 were owned at Bandjermassin, 57 of a 
tonnage of 56,303 tons at Batavia, 29 of a tonnage of 8,125 ^^^^ ^^ 
Scerabaya, and 15 of a tonnage of 3,754 tons at Palembsmg. 
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At the same date, the Dutch fleet owned in the West Indies and 
Dutch Guiana was : 



Port. 



Aruba 

Bonaire 

Cura9ao 

Nickerie ...... 

Paramaribo .. 

Saba.. 

St. Eusutius. 
St. Martin .... 

ToUl .. 



Ships. 



57 



Tonnafire. 



7 


156 


3 


151 


34 


939 


4 


68 


a 


63 


4 


lag 


a 


30 


IZ 


708 



2.244 



Of these, i was a steamer, 3 were small sailing vessels, 32 schoon- 
ers and schooner brigs, and 21 barks. 

On January i, 1899, the following shipping at home and abroau 
was being built for Hollanders' account: At Altblasserdam, by Jan 
Smit & Co., for the Stoomvaart de Maatschappij, 2 steamers of about 
3,750 gross tons, keel laid in 1898; at Amsterdam, by Nederlandsche 
Scheepvaart Maatschappij, for the Koninklijke Paketvaart Maat- 
schappij te Amsterdam, X^a^Parra of 600 tons, keel laid in 1898 ; by the 
same company, for the Stoomvaart Maatschappij Nederlandsch, the 
Soembawa of 3,400 tons, the Timor of 5,000 tons, the Flores of 5,000 
tons, keels laid in 1898; and for the Oostzee Company, the Heelsum 
of 1,430 tons, keel laid in 1898. At Belfast, the twin-screw steamers 
for the Holland-America Line, by Harland & Wolff, the Noordam and 
Rijndam^ each of 12,500 tons, the keel of the former laid in 1898, 
the latter in 1897; at Greenoch, by Carmichael, McLean & Co., the 
Eemstroom of i, 100 tons, for the Hollandsche Stoomboot Maatschappij 
te Amsterdam and the Bali oi 3,400 tons for the Stoomvaart Maat- 
schappij Nederland, keels laid in 1898; at Hamburg, by Blohm & 
Voss, the Potsdam of 12,500 tons, for the Holland-America Line, 
keel laid in 1898; at Hartlepool, by William Gray & Co., the Beta 
of 2,500 tons, for the Vracht Maatschappij, Bothnia te Amsterdam, 
keel laid in 1898; at Hoogezand, by Boon, Molema & de Cock for 
J. Mulder, Groningen, the N. N. of 320 tons, keel laid in 1898; N. N. 
by J. & K. Smit, for J. den Olden, Veendam Tjalk of 180 tons, keel 
laid in 1898; by J. & K. Smit, for R. Groenemeld, Delfzijl and 
Tjalher, the Eems Wezer of 130 tons, keel laid in 1898; at Marten- 
shock, by W. Boerma Wzu for P. Vellinga, Groningen Tjalk, N. N. 
of 145 tons, keel laid in 1898; at Newcastle-on-Tyne, by W. Rich- 
ardson & Son for the Rotterdamsche Lloyd, Rotterdam, the Solo 
of 5,000 tons, keel laid in 1898; at Rotterdam, by Rijkee & Co. 
for the Koninklijke Nederlandsch Stoomboot Maatschappij, Am- 
sterdam, the Helena of 1,500 tons, keel laid in 1897; by de Werf 
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van Rijkee & Co., N. N. of j.ooo tons, keel laid in 1899, for thai 
Koninklijke West Indian Maildiensi, Amsterdam; the Jifossel, ; 
tons, keel laid in 189S, by Werkt van Fijenoord for the Koninklijke 
Paketvaart Maatschappij ; the Kotiing Willim II of 4,500 tons, keel 
laid in 189S, by Werkt van Fijenoord for the Stoomvaart Maat- 
schappij Nederland; at Sunderland, by William Doxford & Sons for 
William H, Miiller & Co., Rotterdam, the Skandia of 7,500 tons^J 
keel laid in 1898; at Vlissingen, by Koninklijke Maatschappij d^ 
Schelde for Stoomvaart Maatschappij, Amsterdam, the Kom'ng fVii- 
tem III oi 4,500 tons, keel laid in 1898; and by same firm, for the 
Roiterdamsche Lloyd, Rotterdam, the Sindorooi 4,900 tons, keel laid 
in 1898; at Waterhuizen, by J. van Diepen, jr., for Th. Huheman, 
Wildervank Tjalk. N. N., 140 tons, keel laid in 1898; the N. N., 120 
tons, keel laid in 1898, by same firm for K. Hontstra, Oosterwolde. 

Summing up, we have the total of Holland shipping being built 
in 1899 of 21 steamships of 99,430 gross tons, r three-master of 320 
gross tons, 6 sailboats of 845 gross tons, making a total of 2B ships, 
measuring 100,595 gross tons. 

The total shipping under the Netherlands flag on January 1, 
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GOVERNMENT POLICV. 

The secretary of the Chamber of Commerce of Amsterdam (Kamer 
van Koophandel en Fabrieken te Amsterdam), in a letter to the 
writer under date of September i, 1899, says: 

The Netherlands Govi 
to promote the merchant marine. The 
merchant marine is almost entirely limi 
letters, 



□ police regulations, vii, issuing sea 
minations of ship captains and officers, super- 

The merchant marine is under the supervision of the Department 
of Public Works, Trade, and Industry, The head of this depart- 
ment is a cabinet officer, must be an engineer by profession, and is, 
by reason of Holland's topography and international situation, a 
very important functionary. 

The secretary of the chamber of commerce, Mr. A. J. Cohen 
Stuart, says further: 
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A Parliamentary committee held an inquiry into the condition of the merchant 
marine in the years 1874 and 1895, and recommended the abolishment of impedi- 
ments to the free development of shipping, at the time consisting of pilot charges, 
buoy and other dues; further, amelioration of water ways and harbors — many of 
which measures have since, indeed, been adopted. It must be observed, however, 
that these measures tend equally to the profit of vessels under foreign flags enter- 
ing our harbors. The only distinctively protective measure in regard to our own 
merchant marine, and especially the shipbuilding industry, is a clause in a con- 
tract of recent years between the Government and the Netherlands India Packet 
Company, stating that the company should have its steamers built in Holland if 
reasonable conditions could be obtained. As almost everybody, especially in ship- 
ping circles, is content with the maintenance of the free-trading principle in the 
merchant marine, discussions of the nature referred to are very rare here. 

WAR SHIPS. 

The vice-admiral and commander of the royal Dutch navy, in a 
letter addressed to this oflfice, Amsterdam, August 15, 1899, says: 

As to the effect of the building of war ships upon the cost of constructing mer- 
chant ships in this country, I can not possibly give you any information. 

The admiral states that this ** probably maybe obtained from the 
director of private naval yards." Steps have been taken to obtain 
the information from the sources indicated, but replies to urgent 
letters to that end are not at the moment at hand. If received, their 
contents will be transmitted as a supplementary report. The follow- 
ing list of war ships built since the year 1894 was sent by this official : 

LIST OF WAR SHIPS BUILT IN THE NETHERLANDS SINCE 1 894. 

Government dockyard^ Amsterdam (Rijkswerf te Amsterdam), — An armored vessel 
of 3*500 tons displacement, 4,700 horsepower, and 16 knots speed was launched in 
1894 and completed in 1896. A protected cruiser of 3,900 tons displacement, 10,000 
horsepower, and 20 knots speed was launched in 1&96 and completed in 1898. 
Another protected cruiser of the same type was launched in 1898 and completed in 
1899. An armored vessel of 4,950 tons displacement, 6,000 horsepower, and 16 
knots speed has been laid down in 1898. 

Private dockyard^ Flushing {Jirm Koninklijke Maatschappij de Schelde te Vlis- 
jingen), — An armored vessel of 3,500 tons displacement, 4,700 horsepower, and 16 
knots speed was launched in 1894 and completed in 1896. A protected cruiser of 
3,900 tons displacement, 10,000 horsepower, and 20 knots speed was launched in 1897 
and completed in 1898. Another protected cruiser of the same type was launched 
in 1897 and completed in 1899. Two unprotected cruisers of 820 tons displacement, 
1,290 horsepower, and 13 knots speed were launched in 1896 and completed in 1897. 

Private dockyard^ Rotterdam (firm Nederlandsche Stoomboot Maatschappij te Tije- 
noord). — An armored vessel of 3,500 tons displacement, 4,700 horsepower, and 16 
knots speed was launched in 1894 and completed in 1896. A protected cruiser of 
3,900 tons displacement, 10,000 horsepower, and 20 knots speed was launched in 
1896 and completed in 1898. Another protected cruiser of the same type was 
launched in 1897 and completed in 1899. An armored vessel of 4,950 tons dis- 
placement, 6,000 horsepower, and 16 knots speed has been laid down in 1899. 

Private dockyard^ Amsterdam (firm Thijgens en van Gelder^ Amsterdam), — One un- 
protected cruiser of 820 tons displacement, 1,300 horsepower, and 13 knots speed 
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was launched in iBg4 and completed in 1S95. Another unprotected cruiser of tM J 
same type was launched in iSgj and completed in 1896. 

Private doekyard, Amsterdam {firni Nidtrtandickc Sloembeel Maalsckafpij It ^wjlW^H 
dam). — Two unprotected cruisers of 79a tons displacemenl, r.400 horsepower 
13. S knots speed were launclied in 1897 and completed in 1898. 

MATERIALS FOR SHIPBUILDING. 

Steel and iron are imported from England and Germany. TealtJ 
wood is imported from West Indies, djati wood from East Indies 
Other sorts of timber and lumber are imported principally from I 
Norway, Sweden, and Russia. Pine comes mostly from Ameri 

Prices of steel plates for the hulls of vessels are at present 9.25 * 
to 9.50 florins ($3, 26 to $3.80) per loo kilograms (220 pounds) ; they 
are, however, rising. 
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Average Monthly roages paid at this port in the foreign trade — Continued. 



Class. 



A tmtrican PetroUutm C^m/aiv^^— Continued. 

Second steward 

Cook 

Cook's mate 

Able seaman.^ 

Donkey man. 

Fireman 

Carpenter ?. 

British steamers and sailing' vessels. 

First officer 

Second officer 

Third officer 

Chief engineer. 

Second engineer .' 

Third engineer 

Fourth engineer... 

Boatswain 

Able seaman 

Donkey man. 

Fireman 

Ordinary seaman 

Mess-room Kteward 

Steward 

Cook.. 

Norwegian skips. 

First engineer 

Second engineer v 

Third engineer. 

First officer 

Second officer 

Seaman 

Fireman ^ ;. 



Wages. 



Florins. 


7P 


60 


24 


36 


45 


40 


60 


C s. 


9 


7 


S 


x6 


la 


8 


6 


S 


3 10 


5 


3 »5 


a 10 


a 


6 


S 


Crowns. 


350 


180 


«So 


190 


150 


as 


55 



$fa.oo 
34.00 
9.60 
14.40 
18. ou 
16.00 
34.00 

4380 
34-o6 

a4-33'^ 
87.60 

58.40 

38.93 
99. ao 

a4.33 
17.03 

«4.33 
18.34 
13.16 

9-73 
39.^0 

24.33 

67.»x> 
48.34 
40.30 
50.93 
40. ao 
M.74 
«4.74 



STEAMSHIP LINES. 

The Holland- American Steamship Company (Nederlandsch- 
Amerikaanische Stoomvaart Maatschappij) was organized April 18, 
1873. The headquarters are at Rotterdam, and the company is in- 
corporated for a period ending December 31, 1923. The original 
capital was 4,000,000 guilders ($1,608,000), which was raised to 
8,000,000 guilders ($3, 2 16,000) in 1898, divided into thirty-two series, 
each of 250,000 guilders ($100,500) in shares of 500 guilders ($210) 
each. Of this, half has been placed and the remainder must be 
placed by December 31, 1908. Fourteen hundred shares were given 
to the initiators of the company. In the year 1888, 4^ per cent 
bonds were issued to the amount of 1,300,000 guilders ($522,600), 
of which 665,000 guilders ($267,330) are in circulation; in 1890, 4 
per cent bonds to the amount of 1,500,000 guilders ($603,000) were 
issued, of which 1,200,000 guilders ($482,400) are now in circulation. 

Of the profits, shareholders receive 5 per cent on the caoital: of 
the remainder, 12^ per cent goes to the directorate; coff 
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receive 2}^ per cent; initiators, 5 percent; and shareholders, 80 per 

cent. 

The fleet consists of the Amshrdam^ 3,629 tons g^oss; Maasdatn^ 
3,984 tons; Spaarndam^ 4»539 tons; Statendam^ 10,320 tons; Rotter- 
dam^ 8,302 tons; and the Werhendam^ of 3,639 tons. The Noordam^ 
Pottsdam^^ and Rijndam^ each of 12,500 tons, are now building at the 
yards of Harland & Wolflf, at Belfast, from which the Statendam was 
launched and completed, so as to make her maiden voyage in August 
of 1898. Dividends have been, from 1874 to 1898: 



Year. 



1874 

X87S 
1876 

1877 
1878 

1879 
x88o 

1881 
1883 
1883 
1884 
X885 
1886 



Rate. 



Percent. 

a. 995 

o 

o 

o 

5 

5 

xo 

9 
o 
o 
o 
o 
o 



Year. 



1887 

1888 

1889 

Z890 

189Z 

1893 

1893 

X894 

1895 

1896 

1897 

1898 



Rate. 



Percent. 
o 
zx 

X7 
o 

'I 
o 
o 

o 
o 
o 
o 
6 



The balance sheet of the company on December 31, 1898, was as 
follows : 



Debit. 



Material... 

Steamships in construc- 
tion 

Bsublishment at Wilhel 
minakade 

Cash on hand 

Cash on deposit 

Bonds in office. 

Stocks 

Prepaid insurance. 

Fitting up steamers, cur- 
rent voyages. 

Furniture 

Sundry debits. 

Totol 



Guilders. 
4,784,001 

954,784 

124,000 

86,ozo 

180,000 

ai3 

508, 24X 

"3t«Si 

36,383 
3,ooo 

700,076 



7,489.859 



$1,933,168 
383.834 

48,848 

34,576 

73.360 

86 

204,313 

45,487 

14,606 

1,306 

381,431 



3,0x0,995 



Credit. 



CapiUl 

Bonds of 1888. 

Bonds of 1890. 

Repairs and boilers 

Insurance fund... 

Fund for benefit of per- 
sonnel 

Sundry credits.. 

Dividend (1898) and 
taxes 

Profit and loss account. 

ToUl ~ 



Guilders. 
4,000,000 

57»,i33 

1,157,667 

600,000 

107,7x4 

"7,367 
689,7x0 

346,000 
5.a68 



7,489,859 



$1, 608,000 

339,595 
465,383 
341,300 

43,305 

47,183 
377,363 

98,893 

3,ZX8 



3,0x0,935 



The shares of the company were quoted on September 7, 1899, 
on the Amsterdam exchange, at 99. 



* Blohm & V06S, Hamburg. 
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The Netherlands Steamship Company (Stoomvaart Maatschappij 
Nederland) was organized on May 13, 1870, incorporated for fifty 
years, with headquarters at Amsterdam. Its capital is 7,000,000 
guilders ($2,814,000), divided into seven thousand shares of 1,000 
guilders ($402) each, which are subdivided into shares of 500 guilders 
($201). These securities were divided into two series, of which one- 
half, amounting to 3,500,000 guilders ($1,407,000), were at once 
placed. Of the second series, there was placed on December 31, 
1897, 1,851,500 guilders ($744,303), and the remainder, offered on 
April 18, 1898, at the rate of 138 per cent, has been nearly all 
taken up. 

The company issued 5 per cent bonds in 1872 to the amount of 
3,500,000 guilders ($1,407,000). This emission was entirely liqui- 
dated on July I, 1898. The 4j^ per cent debentures of 1879, to the 
amount of 1,000,000 guilders ($402,000), have also been retired. Of 
the 4 per cent debentures of 1881, amounting to 2,000,000 guilders 
($804,000), there had been paid ofif on December 31, 1897, the amount 
of 1,058,000 guilders ($425,316). By resolution of May 6, 1891, an 
emission of 2,000,000 guilders ($804,000) was authorized in order to 
enable the company to enter into a new Government mail contract, 
but up to date no use has been made of its powers in this direction 
by the board. 

The distribution of profits has been regulated as follows: Five 
per cent is written ofif for depreciation, and 5 per cent of the capital 
stock is distributed to the shareholders; 10 per cent is then carried 
to the reserve fund, 10 per cent awarded to the directorate, 15 per 
cent to the commissaries, 5 per cent to the pension fund, and the 
remaining 60 per cent divided among the shareholders. The divi- 
dends, which are declared in May, have been, from 1871 to 1897: 



Year. 



X87I 
1873 

1873 
X874 
1875 
1876 
1877 
1878 
1879 
1880 

x88z 
z88a 
1883 
1884 



Rate. 



Per cent. 
o 
o 
o 
5 
5 
5 
7 

a-5 
4.5 
8.5 

9 
6.a 

a.6 

o 



Year. 



Z885 ... 
z886... 
Z887... 
z888... 
Z889... 
Z890... 
Z89Z .M 
x893.~ 
Z893 ... 
Z894... 
X895 ... 
Z896... 
1897 .» 



Rate. 



Per cent, 

4 
o 

6 
zo 
zo 

9.7 

7-3 
7-4 

9 
10 

9.5 

7-7 

ZI.5 
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The fleet consists of sixteen ships, as follows: 



Name. 



Burgemeester den Tex 

Java 

Koningin Regentes 

Koningin Wilhelmina.. 

Lombok 

Madura 

Prins Alexander. 

Prinses Amalia 



Gross 
tonnage. 



3.000 
a, 800 
3.800 
4,200 

2, 600 

3t40o 
3.000 
3.500 



Name. 



Prins Hendrik. 

Prinses Marie , 

Prins van Gran je.~ 

Prinses Sophie 

Soenda 

Sumatra 

Voorwarts 

KoningWillem I.. 



Gross 
tonnage. 



3,600 
2,800 
3.000 
3.600 
a, 300 
2,600 
2,800 
4.400 



The balance sheet of the company on December 31, 1897, was: 



Debit. 



Shares of the second se- 
ries in possession of 
the company 

Cash on hand 

Bills of exchange in 
company's office 

Money loaned and on 
deposit 

Houses and real estate... 

Furniture 

Establishments at Am- 
sterdam 

Repair shops at Amster- 
dam 

Steamships of the com- 
pany 

Inventory of same 

Steamers in construction.. 

Expensesof current voy- 
ages 

Wages of crew, current 

. voyages 

Annual insurance ac- 
count 

Warehouse account 

Coal account 

Stocks and bonds 

Reserve fund 

Supporting fund.. 

Premium fund for offi- 
cers 

Sundry debits 

Total 



Guilders, 



1,648,500 
23.674 

57.«43 

1,780,000 

70,000 

I 

93.490 

'3.159 

4,531.000 
104,492 
631.748 

424. 3> 3 
"3.591 

• 

131. 391 
323.837 

5x3.337 
712,218 

480,357 
344.564 

16,645 
368,618 



«2. 372, 078 



1662,697 
9.5X7 

22,971 

7X5.560 
28,140 



37.583 

5.290 

1,821,462 
42,006 

253.963 

170,574 

45.664 

52.8X9 
130,182 
206,361 
286,312 
193. XO3 

X34.495 

6,691 
148,184 



4,973.575 



Credit. 



Capital 

Bonds, issue of 1872 

Bunds, issue of x88i 

Sundry credits. 

Repair account 

Dividends not declared.. 

Bonds and coupons of 
emissions not issued... 

Freight and passenger 
fares on current voy- 
ages 

Insurance reserve ac- 
count 

Reserve fund.. 

Fund for support, per- 
sonnel 

Premium account for 
officers .~ 

Depreciation account 

Profit and loss account. 

Dividend account 

Insurance (self) 



Total. 



Guilders. 




7,000,000 


$2,8x4,000 


6,500 


2,613 


1,058,000 


425.3x6 


3x6,974 


127,424 


71,669 


28,811 


8,478 


3.409 



6,180 



85X,963 

900,000 
552,967 

354. X20 

16,289 

400,000 

x,366 

774.727 

52.645 



X2, 372 ,078 



a.484 



342.489 

361,800 
222,393 

X42.3S6 

6,548 
z6o,8oo 

549 

3XX.520 
21,163 



4.973.575 



It will be noted that the company has its own insurance depart- 
ment. 

The shares of the company were quoted on the Amsterdam ex- 
change September 7, 1899, at 174. 

The Royal Netherlands Steamship Company (Koninklijke Neder- 
landsche Stoomboot Maatschappij), which controls lines running to 
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Baltic and Mediterranean ports, was organized October i, 1856, with 
headquarters at Amsterdam, and incorporated for a period that ex- 
pires Deceniber 31, 19 19. 

In 1879, ^^^ nominal value of shares (then 1,000 guilders =$40 2) 
was cut in half, and in 1882 the nominal capital was increased to 
5,000,000 guilders ($2,010,000), divided into ten thousand shares, 
each of 500 guilders ($201) or two shares of 250 guilders ($100.50) 
each. Of these, there was placed 1,688,250 guilders ($678,677). By 
July I, 1899, the entire capital must have been placed. 

Four per cent bonds were issued in 1886 to the amount of 
2,500,000 guilders ($1,005,000); of these, there are now outstanding 
1,133,000 guilders ($455,466). 

At the end of the year 1897, the fleet consisted of 28 steamers, to 
wit: 



Name. 



Castor ... 
Pollux ... 

Stella 

Penelope 

Hebe. 

Iris. 

Danae.... 

Leda 

Titan 

Saturnus 
Oberon... 

Ceres. 

Juno 

Mars.M... 



Tonnage. 



>.75o 

«.75o 
1,700 

ii5«> 
X.500 
1,500 
x,5oo 

Xf^So 
1,050 
1,050 
1,000 
x,ooo 
x,ooo 



Name. 



Mercurius... 

Minerva 

Aurora 

Nereus 

Pomona 

Berenice .... 

Flora 

Sirius 

Etna , 

Clio 

Orion , 

Ondine 

Rembrandt 
Urania 



Tonnage. 



1,000 

1,000 

x,ooo 

x,ooo 

900 

800 

800 

750 
650 
600 
600 
400 

300 
3«> 



The cargo capacity of the fleet is 29,650 tons; number of voyages 
in 1897, 280; merchandise carried in said year, 347,994 tons; freight, 
',565,932 guilders ($1,031,504). 

The following annual dividends have been paid : 



Year. 



X857... 

1858 .~ 

1859... 
X860... 

x86i... 
1862... 
X863... 
1864... 
1865... 
1866.. 
i367.. 
1868... 
1869... 
1870... 



Rate. 



Per ct. 
3.25 
3-5 
4 

3 5 
7 

4.5 
5 

10 
b 
8 
5 
5 
8 
8 



Year. 



1871 
1872 

1873 
1874 

187s 
1876 

1877 
1878 

1879 
1880 
x88i 
X882 
1883 
X884 



Rate. 



Perct. 
XI. 5 

7 
xo 

5 
o 
o 
o 
o 

2 

5 

9 

a 

5 

o 



Year. 



X885.. 
1886.. 
X887.. 
1888.. 
1889 ». 
X890.. 
X891 .. 
1892.. 
X893 .. 
1894.. 
1895 .. 
X896.. 
1897.. 



Rate. 



Per ct, 
o 

2 

5 

xo 

X2 

9 
6 

6 

8 

8 

8 

8 

9 
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The balance sheet on December 31, 1897, was: 



Debit. 


Credit. 


Stc^niffB ...m.t,.-, 


Guilders. 

X, 989,620 

9,000 

z 

40,000 

z 

33.959 

993.688 

X.997 
6,796 

131. 991 
5x2,772 

X40,ooo 
$40,759 


$799,897 
804 


Capital subscribed 


Guilders. 

1,688,250 

z, 133,000 

325,000 

» 76, 745 
83,200 

24.788 

8,212 

2Sr>,6ii 

2,294 


$678,676 


LUrhter shlOk 


Issue in circulation. 

Insurance fund 


455,466 


Shrift.. ... ....... 


zio.6co 


Office building 


z6,o8o 


Dividend account.. ^ 

Bonds due 


71,051 


Kurniture 


33.446 
9.965 

3,3'o 
i.»,746 

922 


Machinerv etc 


'3.367 
1x8,063 

775 
2,742 

59,779 
206, Z34 

56,280 

9x7,382 


CouDons of same 


Insurance fund 


Exchanire account 


Rxchanare accounL 


Sundry credits 


Remittance account. 

Cash on hand 


Profit and loss balance.. 
Tottl 


Monevon deixisit 




Sinlcinsr fund 




Sundry debits. 








Total 


3.699,099 


1.484.933 


3,692,099 


'.4*4.933 







The shares of the company were quoted on the Amsterdam ex- 
change on October 5, 1899, at 149^. 

The Netherlands Ocean Steamship Company (De Nederlandsche 
Stoomvaart Maatschappij '*Oceaan") was organized August 13, 1891, 
and incorporated for a term of years ending December 31, 1915 ; head- 
quarters, Amsterdam. The capital of the company is 2,000,000 
guilders ($804,000), divided into two thousand shares and all placed. 
Dividends 1892-1897 were: 

Per cent. 

1892... : * o 

1893 ^ 1.95 

1894 10. 18 

1895 1.65 

1896 o 

1897 o 

The fleet consisted on January i, 1899, of the following steam- 
ships: 



Name. 



Agamemnon . 

Anchises 

Cyclops 

La<frtes 

Polyhemus.... 



Gross 
tonnage. 



9,99' 

9,799 
9,064 

9,097 

9,87x 



Name. 



TeUmon 

Telemachus 

Tcncer 

Tiun .» 



Gross 
tonnage. 



9,992 
2,082 
2,846 
9,985 



The Royal West Indian Mail (Koninklijke West-Indian Maildienst) 
was organized August 15, 1882, incorporated for fifty years, head- 
quarters at Amsterdam. The capital is 2,000,000 guilders (Jt8o4,ooo), 
divided into two thousand shares of 1,000 guilders ($402), and these 
split into shares of 500 guilders ($201) each. Of the stock, 1,546,000 
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guilders ($621,492) has been placed, and all must be placed by May 
31, 1900. 

Of the 5 per cent loan of 1883, all the* issues have been taken up. 
A loan of 4 per cent bonds was launched in 1889, to be redeemed in 
twenty-year drawings, beginningwith 1891. Of thisissueof 1,200,- 
000 guilders ($484,200), there is outstanding 878,000 guilders ($352,- 
956). Coupons are due February i and August i. The fleet 
consists of eight steamships. The first voyage was made March 27, 
1884. In 1897, nineteen round voyages were made. 

Dividends^ 1884-1807. 



Year. 



Z884 
1885 
1886 

X887 
1888 
Z889 
1890 



Rate. 



Per ct. 

o 

o 

o 

3-5 

5 
6.5 

2 



Year. 



x8gz . 
1892 

x893- 
1894 

1895. 

1896. 

1897. 



Rate. 



Perct. 
a. 5 

3 

8 

8 

8 

8.5 

6.5 



The balance sheet on December 3.1, 1897, was: 



Debit. 



Shares no^ placed 

Reserve fund 

Personnel pension fund... 

Insurance fund 

Cash 

Stockaccount 

Remittance account 

Money loaned or on de- 
posit. 

Steamers 

Lighters. 

Inventory of steamers..... 

Office building 

Establishment at Am- 
sterdam 

Establishment at Para- 
maribo 

Do 

Supplies in warehouse 

Coal account 

Office furniture 

Warehouses at Para- 
maribo 

Insurance account 

Debits 

Expenses, current voy- 
ages... 



Guilders . 
54. «» 
78,205 

21.475 
230,072 

9.500 
16,630 
22,179 

100,500 

2,140,000 

7,000 

88,ouo 

40,000 

7,000 

go, 000 

I 

25,206 

3.668 

l,OUO 

1,100 

53.383 
76,936 

228,650 



Toul i 3.294.505 



121,708 

31.438 

8.633 

92,489 

3.819 
6,685 

8,916 

40,401 
860,280 

2,814 

35.376 
16,080 




». 324.391 



Credit. 



Capital 

Bonds 

Interest account 

Unclaimed coupons. 

Unclaimed dividends..... 

Reserve fund .'.. 

Supporting fund (per- 
sonnel) 

Insurance fund 

Bill of exchange ac- 
count 

Exploitation account, 
warehouses. 

Premium account of 
officers 

Account for subsidy 
carnage of mails. 

Freight and passenger 
money, current voy- 
ages 

Credits 

Dividend account 

Taxes 

Profit and loss account.. 

Total 



Guilders . 
X, 600,000 
. 878,000 

'4.633 

560 

2,005 

89,341 

24,291 
230,340 

12,548 

501 

5.547 



203,233 
130,656 
100,490 

2,327 
1,03a 



3,294,505 



1643,200 

352.956 

5,883 

225 

806 

35,9>5 

9.765 
92,597 

5,044 

201 

2,230 



81,298 

52,524 

40,397 

935 

4»5 



>. 3^4. 391 
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The fleet consisted on January 1,1899, of the following steamers: 

Gross tonnage. 

Oranje Nassau * i, 304 

Prins Frederik Hendrik i, 642 

Prins Maurits i, 310 

Prins Willem I •. i, 723 

Prins Willem II i, 641 

Prins Willem III 1,682 

Prins Willem IV i, 720 

Prins Willem V i, 825 

The shares of the company were quoted on October 5, 1899, on 
the Amsterdam exchange, at 119%. 

The Baltic Steamship Company (Stoomvaart Maatschappij Oost- 
zee) was organized February 10, 1897, and incorporated for a term 
of years that expires December 31, 1926; headquarters at Amster- 
dam. The original capital was 500,000 guilders ($201,000), which 
was increased by 500,000 guilders ($201,000) when the new steam- 
ships now building were authorized. The original steamers were 
the following: 

Gross tonnage. 

Bussum (lost May, 1898) (♦) 

Hilversum it 432 

Leersum 1,484 

Heelsum i, 500 

The Ootmarsum, of 2,100 tons, and the Loppersum^ of 1,800 tons, 
are now building at West Hartlepool, England, by William Grey 
& Co. 

The dividend for seven months of 1897 was 4j4 per cent, and 
for 1898 it was 6 per cent, while 32,000 guilders ($12,864) have been 
carried to the reserve fund. The stock, which has all been placed 
in shares of 500 to 1,000 guilders ($201 to J402), is quoted at 119 
to 120, and has been 125. 

The Holland Steamship Company (Hollandsche Stoomboot Maat- 
schappij), whose ships ply between Dutch and English ports, was 
organized January 31, 1885, and incorporated for a term of years 
ending December 31, 19 15; headquarters at Amsterdam. The cap- 
ital is 600,000 guilders ($241,200), divided into six hundred shares, 
all placed and paid up. 

In August, 1895, there were issued 5 per cent bonds to the 
amount of 250,000 guilders ($100,500), of which ninety-one bonds 
of 1,000 guilders ($402) each are not issued; drawn, 21,000 guilders 
($8,442). 

Dividends, 1885-1893, none; 1894-96, 5 percent; 1897, 9 per cent. 

* Not ascertained. 
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The fleet consisted on January i, 1899, of the following steamers: 

Gross tonnage. 

Amstelstroom 801 

Rijnstroom 877 

Ijstroom •. If 017 

Zaanstroom 990 

The shares of the company were quoted on the Amsterdam ex- 
change October 5, 1899, at 133. 

The American Petroleum Company (Amerikaanische Petroleum 
Maatschappij) was organized March 11, 1891, and was incorporated 
for a period that expires December 31, 1920; headquarters at Rot- 
terdam, with branch office at Antwerp. The capital originally was 
5,000,000 guilders ($2,010,000), which was increased to 6,250,000 
guilders ($2,512,500) in 1895 and to 7,850,000 guilders ($3»iS5»7oo) 
in 1897, divided into one hundred and fifty-seven shares of 50,000 
guilders ($20,100), all placed and paid up. . 

The fleet consisted January i, 1899, of the following: 



Name. 



American 

Bremerhaven 

Charlois 

Chester 

Hainault 



Gross 
tonnage. 



3.531 
3.25s 
2.944 
2.53* 
1.734 



Name. 



La Campine 
La Flandre.. 
La Hesbaye 

Ocean 

Rotterdam .. 



Gross 
tonnage. 



2.595 
2,047 

2,701 
2,326 

4. 157 



The Royal Packet Company (Koninklijke Paketvaart Maat- 
schappij) was organized September 4, 1888, and was incorporated 
for a term of fifty years from August 10, 1888; headquarters at 
Amsterdam. The capital is 6,000,000 guilders ($2,412,000), divided 
into two series, one amounting to 4,000,000 guilders ($1,608,000) 
and the other to 2,000,000 guilders ($804,000). Shares are 1,000 
guilders ($402), and all have been placed. 

There were issued in November, 1888, 4 per cent bonds to the 
amount of 2,000,000 guilders ($804,000), which was supplemented 
by a further issue of bonds of the same denomination (4 per cent) 
in 1889 to the amount of 1,000,000 guilders ($402,000), to be taken 
up by yearly drawings from 1892 to 1896, coupons due January i and 
July I. 

Of the profits, after paying 6 per cent to the shareholders, 10 
per cent of the balance is carried to the reserve and the remainder 
is divided as follows: Fifteen per cent to the board of management, 
5 per cent to the general agent, 5 per cent to the personnel, 20 per 
cent to the holders of certain notes, and 55 per cent to the share- 
holders. 
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The dividends have been — 



Per cent 



189a. 
189I.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 



o 

2 

7 
9 

7.5 
10 



1897 9 

Dividends are payable in June. 

The fleet consisted of the following steamers on January i, 1899: 



Name. 



Bantam 

Bawean 

Borneo 

Boths 

Brouwer 

Camphuys 

Carpantier (de) 

Celebes 

Coen 

Diemen (von) 

General Pel 

Goens (von) 

Gouv. Gen. Jacob 

Gouv. Gen. van Lansberge. 

Gouv. Gen. Mijer 

Graaf van Bylandt 

Imhoof 



Gross 


tonnage. 


2,132 


935 


2,047 


1.383 


559 


712 


1.283 


2,296 


1,386 


1.284 


1.301 


1,085 


2,176 


895 


842 


X,208 


1,900 



Name. 



Japant 

Lljn 

Maetsuycker 

Maha Vajerunhis.. 

Medan 

Nieuhuys....; 

Outhoorn 

Pr. Alexander 

Retfel 

Reynierx 

Reynst 

Riebeeck 

Siak 

Speelman 

Swaerdecroon. 

Swool (vanX 

Tambora 



Gross ' 


tonnage. 


1.249 


1.0x4 


X.390 


X,x82 


665 


663 


«.7«7 


X.099 


X.383 


661 


X.438 


664 


397 


X.083 


66x 


z,8a6 


i»336 



The balance sheet on 


December 31, 1897, was: 






Debit. 


Credit. 


Cash on hand 


Guilders. 

275.276 

929,000 

60,500 

398,000 

6,040,000 

61,000 

2 
78,165 

124,754 
435.327 
229,847 

985.720 

59 074 

63.819 

225,760 


|iio,66x 

373.458 
24,321 

159.996 

2,428,080 

24,522 


Capital 


Guilders. 
6,000,000 
X, 8x6, 000 

190,000 

40,120 

6,703 

703.661 

59.382 
154.918 

78,555 
294.328 

15.136 
540,000 

65.526 
».9«5 


$2,4x2,000 
730,032 

76,380 


Monev on deoosit... 


A oer cent bonds. 


Service of loan of 1888 

Debt from formation of 


Bonds due January x, 
1898.- 


line 


Coupons of bonds due 
Tanuarv i. 1808. 


Steamers of the company- 
Establishments in India- 
Office furniture at Am- 


x6,x28 
2,695 


Coupons of bonds not 
vet oresented 


sterdam and Batavia.... 


insurance reserve ac- 
count 


Steamers buildin&r 


3».422 

50,151 
175,001 

92,398 

396.259 

23.748 
25.655 
90,758 


282,872 

23,872 
62,281 


Insurance premiums 
oaid in 1807 


Balance credit, officers 
and ensrineers 


Stock and warehouse 


Reserve account 


Coal stock 


Supporting fund of per- 
sonnel 


General agency at Ba- 
tavia 


3«.574 

2x8,320 

6,085 

2x7,080 


Sundrv credits 


Officers' and engineers' 
credit 


Taxes 


Dividend account 


SupportinflT fund 


Dividend specified 
notes 


Sundrv debits. 


96,341 
769 




Profit and loss account. 
Toul- 


Total 


9,(^,244 


4,006,430 


9,g66,a44 


4,006,490 
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The company does a coasting business in the Dutch East Indies. 

The shares of the company are quoted on the Amsterdam ex- 
change October 5, 1899, at 170. 

The Zealand Steamship Company (Stoomvaart Maatschappij Zee- 
land) was organized June 22, 1875, and was incorporated for a period 
ending December 31, 1909; headquarters at Amsterdam. The ships 
of the company ply between Flushing (Vlissingen) and England. 

The capital is 2,041,000 guilders ($820,482), divided into four 
thousand and eighty-two shares of 500 guilders ($201) each and two 
series, and all is placed. 

Five per cent bonds were issued in 1875 to the amount of 1,000,- 
000 guilders ($402, 000) and 5 per cent bonds of 1885 to the amount 
of 2,000,000 guilders ($804,000), fully paid ofif. In October, 1886, a 
new 3 per cent loan was emitted to the amount of 3,600,000 guilders 
($1,447,200), to be redeemed in forty years, of which loan on January 
1, 1898, 3,054,000 guilders ($1,227,708) were in circulation. Coupons 
due in January and July. A loan was made July, 1895, to the 
amount of 2,810,898.35 guilders ($1,129,981) in connection with the 
State railways at 3^ per cent for the construction of three new 
steamers, the fleet of the company being mortgaged to the railway 
company. 

After writing ofif depreciation, 5 per cent is paid to shareholders 
of the amount of their shares and also 5 per cent to the sharehold- 
ers of Series A. The balance then remaining is divided as follows: 
Ten per cent to the reserve fund, 5 per cent to commissaries, 5 per 
cent to the management, 5 per cent to chief employees, and 75 
per cent to the shareholders. 

In 1897, the fleet, consisting of 10 steamers, made 730 voyages; 
^7*9^8 passengers were carried. 

The gross receipts for the year 1897 were: 



Description. 



Receipts, passengers and baggage, 
(^frying merchandise and parcels. 

Carrying mail 

Rent of cabins. 

Extraordinary receipts. 

Total 



Amount. 




Guilders. 






707,164.58 




$284,280 


507,750-30 




204, zz6 


380,950.03 




153. >4a 


40,127.99 




16,131 


30,965.24 




12,448 


1,666,958.13 




670,117 



Receipts per voyage were 2,283.50^2 guilders ($918). Expenses 
of exploitation were 1,401,122.31 J^ guilders ($563,251); or, per voy- 
age, i,9i9.34>^ guilders ($771). On June i, 1897, a day service, in 
addition to the ordinary night service, was put on. 

Dividends, from 1875 to 1881, nothing; 1882, shares Series A and 
B, 5.4 per cent; 1883, same, 6 per cent; 1884, 6 per cent; 1885, 6 
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per cent; 1886, 6 per cent; 1887 to 1897, nothing. Dividends paya- 
ble first half of July. 

The balance sheet on December 31, 1897, was: 



Debit. 



Cash on hand 

Repairing shops. 

Warehouse 

Coal account 

Exchange account 

Money on deposit 

Stock account 

Printed matter 

Tickets 

Material for port service. 

I nsurance accou nt 

Deposit 

Reserve fund 

Boiler fund 

Boiler fund, new steam- 
ers 

Slaughterhouse, etc 

Steamers 

Wharves, buildings, and 
furniture 

Engines and tools. 

Mortgage-loan fund 

Sundry debits. 

ToUl , 



Guilders. 
181,537 

20,179 
18,063 

39.423 
93.oa> 

8, III 

1.599 
6,082 

63.835 
27.315 
22,250 

432,764 

56,058 

X.309 

6,585-543 

60,000 

15,000 

99,240 

451,659 



8,202,049 



^72.974 
5,464 
8,xzj 
7,261 
IS. 848 
37.386 
3,211 
3,a6x 

643 

2,445 

25,661 

10,981 

8,945 

»74,05i 

22,535 
526 

2,647,388 

24,120 
6,030 

39,894 
181,567 



3,297,203 



Credit. 



Capiul 

Bonds and stocks. 

Mortgage loan.~ 

Reserve fund 

Boiler fund.~ 

Boiler fund, new steam- 
ers 

Guaranties^ 

Bonds of x886, drawn 

Interest account of same 
loan 

Dividends not divided... 

Sundry credits. 



ToUl. 



Guilder*, 
2,041,000 

a.54S.o<» 

2,810,898 

32,506 

499.97* 

56,058 

27.3»5 
4,000 

46,080 

300 

148,926 



8,202,049 



$816,462 
1,033,090 
x,za9,98z 

9.047 
«»,985 

22,535 

10,985 

z,6o8 

18,534 

I3Z 
59.865 



3,297,203 



The fleet consisted on January i, 1899, of eight steamers: 

Gross tonnage. 

Duitschland i, 653 

Engeland i, 648 

Nederland i, 660 

Koningin Regentes 1.947 

Koningin Wilhelmina 1.943 

Prins Hendrik *. i, 945 

Do 1,573 

Willcm Prins von Oranje 1,562 

The preferred shares of the company were quoted on the Amster- 
dam exchange October 5, 1899, at 23)^; ordinary shares, 16. 

The Netherlands Freight and Passenger Steamship Company 
(Maatschappij voar vracht- en passagiersvaart Nederlandsche Stoom- 
bootschappij) was organized October 12, 1896, for a period ending 
December 31, 1945, with headquarters at Rotterdam. 

The capital is 600,000 guilders ($241,200), divided into six hundred 
shares, all placed. 

On April i, 1897, there were issued 4^ per cent bonds to the 
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amount of 750,000 guilders ($301,500) in bonds of 1,000 guilden 
($402) ; coupons due April i and October i. The same is to be paid 
by drawings within thirty years, the first to take place in 1900, the 
last in 1927. 

The profits are divided thus: Five per cent of the paid-up capital 
goes to shareholders; the remainder, up to 10 per cent, is carried to 
the reserve fund; after that, 5 per cent of balance goes to the man- 
agement, 10 per cent to the commissaries, 5 per cent to same and 
managers as a premium, 10 per cent to initiators* shares, 70 per cent 
to the shareholders. 

The steamers on January i, 1899, were: 

Gron tooBAge. 

Batavier 1 731 

Batavier II 1,096 

Batavier III 1,096 

Holland 726 

The Rotterdam Lloyd Steamship Company (Rotterdamsche 
Lloyd), the ships of which ply from Rotterdam to the Dutch East 
Indies, was organized July 6, 1883, for a period of twenty-five years; 
headquarters at Rotterdam. 

The original capital was 4,000,000 guilders ($1,608,000) and was 
increased in 1893 to 6,000,000 guilders ($2,412,000), divided into 
twelve thousand shares of 500 guilders ($201) each, of which 5,000,- 
000 guilders ($2,010,000) was placed. The entire capital must be 
placed by December 31, 1908. 

On January i, 1890, there was authorized a 4 per cent loan of 
2,000,000 guilders ($804,000), of which 1,000,000 guilders ($402,000) 
was emitted, and in March, 1891, the remainder; coupons due Janu- 
ary I and July i. The remaining bonds, amounting on April 13, 1898, 
to 1,300,000 guilders ($522,600), were added, so as to make total 
emission 3,000,000 guilders ($1,206,000). 

Dividends have been as follows from 1884 to 1897: 



Year. 



1884 
1885 
x886 
1887 
1888 
X889 
1890 



Rate. 



o 

3 

2 

6. as 
It 

9-5 
7 



Year. 



1891 .. 
i8Qa. 
1893. 
x8<H- 
1895. 
1896. 

1897 • 



Rate. 



/Vr cent, 

6.5 
55 

6.a: 

6.5 
6 

3 
8.5 
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The steamships of the company on January i, 1899, were. 



Name. 



Ardjoena 

Ariadne 

Bogar 

Bromo 

Drenthe 

Gedrf 

Lawoe (ex-Zuid-Holland) 

Malang 

Merapi 



Gross 
tonnage. 



a,6o4 

3,682 

a,5«o 
8,331 

^•995 
a, 60a 

3.650 

*.590 



Name. 



Gengarau (ex>Samarang).. 

Salah 

Seniar. 

Smeroe (ex-Soerabajra )...... 

Soembing (ex-Batavia) 

Afrikaan , .' 

Ameland (ex-Parhlands)... 
Indiaan (ex -County Oerry) 



Gross 
tonnage. 



a.5«5 
3,6za 

«.a93 
3,S34 
a.S4Q 
1,17a 

a.Sao 
X.887 



The balance sheet December 31, 1897, was: 



Steamships 

Building Wilhelmina 

quay 

Share account. 

Stoclc account 

Current year insurance... 

Cash on hand 

Sundry debits.. 

Current voyages 

Bills of exchange 

Deposit account 

Total 



>it. 




Guilders. 




4.533.797 


11,818,164 


156,800 


63.034 


36. "3 


I4.5»7 


399. Saa 


160,728 


'53.33« 


61,639 


328,638 


133, X13 


384,523 


XM.378 


69,921 


a8,io8 


35,270 


10,159 


400,000 


160,800 


6,377.215 


3,563.640 



Credit 



Capital 

Bonds , 

Reserve fund... 

Insurance account , 

Reserve premiums 

Reserve losses. 

Credits — 

Dividends and coupons 

not paid 

Supporting fund 

Dividend account 

Balance profit and loss. 

Total , 



Guilders. 
4,000,000 
1,400,000 

59.851 
370,818 
68,029 
aa,iio 
88,934 

«.773 

ao,ooo 

340,000 

5,710 



6,377.315 



|i, 608, 000 

563,800 

34,06a 

149,068 

37.347 
8,888 

35.747 

7x3 

8,040 

136,680 

3,395 



3,563.640. 



The shares of the company are quoted on the Amsterdam ex- 
change October 5, 1899, at 136. 

The Royal Netherlands Company for Petroleum in the Dutch 
East Indies (Koninklijke Nederlandsche Maatschappij tat exploi- 
tatie van Petroleum-bronnen in Nederlandsche-Indie) was organized 
June 16, 1890, for a period ending Augusts, 1958; headquarters 
*S Gravenhage (The Hague). 

The original capital was 1,300,000 guilders ($522,600); in- 
creased in 1892 to 2,300,000 guilders (^(924, 600) and in 1896 to 5,000,- 
000 guilders (Jj2, 01 0,000), and again in 1898 by 1,500,000 guilders 
($603,000). These last shares were all to be issued by January i, 
1899. 

On July I, 1896, there were authorized 4j^ per cent bonds of 
3,000,000 guilders ($1,206,000), of which 1,500,000 ($603,000) were 
payable in twenty-five years. 

Under the statutes, only Netherlanders or residents of the Neth- 
erlands and the Netherlands Indies, or companies established in 
either, can be shareholders. 

This company enjoys the privilege for seventy-five years from 
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August 8, 1883, granted by His Highness Panegren Indradi Radja, 
emir of Langkat, of developing petroleum wells along the Lipan 
River. 

The company's fleet consisted on January i, 1899, of the tank 
steamers Babalan of 536 tons, Berandan of 466 tons, Besitang of 417 
tons, Halaban of 536 tons, and Sultan von Lankat oi 3,225 tons — all 
built in 1896 and 1897. 

The balance sheet on December 31, 1897, was: 



Debit. 



Indian administration. 

Cash on hand 

Bank account 

Agents 

Debits ~ 

Buildings and engines.... 

Refinery 

Dwellings 

Wells. 

Pipes 

Decanville Railway 

Tank steamers. 

Ships 

Warehouse stock 

Plant and bridges, etc.... 

Refinery at Besitan 

Tank installation at 

Pankalan Soesoe 

Refined petroleum 

Toul 

Homt administration. 

Concession 

Reserve fund 

Bonds deposited (not is- 
sued) 

Cash 

Bank account 

Debtors 

Tank installations. 

Stock and warehouse on 
same 

Merchandise shipped 

OflSce furniture 

Laboratory 

Tank steamers 

Administration of chief 
administrator 

Toul 



Guilders. 
10,740 

3561337 
353.819 
x86,57S 
842,586 
960,638 
269,552 
60,293 

550,258 

45.556 

592,982 

229, 43> 
1,294,626 

128,003 

1.593.826 

101,969 
1,265,894 



8,643,085 



792,137 
792,700 

1,500,000 

121 

5,607,647 

161,205 

1,176,656 

441.396 

«. 309. 507 

3,000 

2,000 

247,629 

8,651,797 



20,685,795 



♦4,3x7 
>43,247 
142,235 

75.003 
338,720 
386,176 
108,360 

24,238 
221,304 

"8,314 

>57.979 
92,231 

520,440 

51.457 
640,718 

40,992 
508,889 



3,474,520 



3x8,439 
318,665 

603,000 

49 

2,254,274 

64,804 

473.016 

X7.847 
526,422 

1,206 

804 

99.547 

3,478,022 



8,3x5.690 



Credit 



Indian administration. 

Direction 

Credits ..» 



Total , 

Home administration. 

Capital 

Reserve account 

Extraordinary reserve 

account. 

4^ per cent bonds 

Creditors 

Dividend account 

Profit and loss account 



Toul. 



Guilders. 

8,430,497 
213,588 



8,643,085 



5,000,000 
806,214 

9,054,500 
3,000,000 

4'. 343 

6,758 

2,776,980 



20,685,795 



13,389,060 
85.460 



3.474.520 



2,0x0,000 
324,098 

3,639,909 

1,206,000 

z6, 6ao 

2,7x7 

x."6,346 



8,315,690 



The shares of the company are quoted on the Amsterdam ex- 
change October 5, 1899, at 1 78-181. 



POSTAL CONTRACTS. 



By the law of April 8, 1893, the contract made under date of 
November 12, 1892, by the company with the Ministry of Water 
Ways, Trade, and Commerce and the Ministry for the Colonies was 
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approved. This contract, covering the carrying of the mails be- 
tween the Netherlands and the Netherlands East Indies, is as fol- 
lows, as translated in this office: 

Article i. The company agrees to make regular fortnightly voyages with 
steamers under the Dutch flag from Amsterdam to Batavia, and vice versa, and to 
carry the mails in the way and manner hereinafter stipulated. 

Art. 2. The company will be permitted to use, in carrying on this service as 
described in article i. steamers now in use or those now building, the last named 
under the Ministry of Water Ways, Trade, and Commerce and the Ministry for the 
Colonies. When the company finds it impossible to carry on the service with 
the above-mentioned steamers, it will be empowered to charter temporarily such 
other steamers as shall be necessary for that purpose. It must, however, within 
the limit of twelve months, provide for the completion of its fleet. Steamers which 
may be brought into the trade in substitution for those mentioned in article i, or 
for other reasons, must be constructed in Holland under plans and specifications 
approved by the ministries aforesaid. The obligation to build the steamers in 
Holland relates only, so far as their building in Dutch shipyards is concerned, to 
ships which cume up to the requirements of the service of the company, according 
to the stipulations of this contract and the obligation to deliver them within the 
time they could be delivered if built in foreign shipyards and at no higher price. 
Any infraction of these conditions will be punished by a fine of 25,000 florins 
($10,000) for each offense. All differences in explanation of or carrying out the 
terms of the foregoing shall be decided by three arbiters, who shall be named by 
both parties jointly. In case no understanding shall be reached by the parties to 
the contract as to their appointment within a period of six weeks, then the arbiters 
shall be named by the cantonal judge of the first canton at Amsterdam on the peti* 
tion of the aggrieved party. 

Art. 3. The steamers shall leave Amsterdam every fortnight on Saturdays and 
Batavia every fortnight on Wednesdays. The Ministries of Water Ways, Com- 
merce, and Industry and of the Colonies are authorized to prescribe other sailing 
days on giving the company three months' notice. Notice of the precise hour of 
departure from Amsterdam or Batavia shall be given to the respective post-ofllcc 
by the commander or other officer in charge of the ship. 

Art. 4. On the outward and return voyage, entry shall be made into the har- 
bors of Genoa, Italy, and Padang, Sumatra, to take mails. The mail from the 
Netherlands to be forwarded by land, which will be taken on board at Genoa, must 
be ready to be transported from Genoa at 2 o'clock p. m. of the twelfth day out 
from Amsterdam. The postal authorities are, however, authorized to prescribe 
apother hour of boarding the mails if the mail route should be changed. When 
delay from Amsterdam is foreseen, so that the steamer mi\st reach Genoa after 
the twelfth day, as stipulated in article 3, the company must give notice imme- 
diately to the postal authorities of the Netherlands, specifying the day of the prob- 
able arrival of the steamer at Genoa. The mail must be ready to be boarded at 2 
o'clock of the last-mentioned day at Genoa. In case the arrival of the mail from 
the Netherlands at Genoa should be delayed, the steamer must, if necessary, wait 
twenty-four hours, receiving therefor as compensation 200 guilders ($80) for every 
twelve hours' delay. 

The ministries above named are authorized to have the mail shipped or delivered 
either temporarily or permanently at any other places than those named in this 
contract, and to make new regulations therefor, indemnifying the company duly 
for damage suffered. If the parties do not come to an agreement in the premises, 
the ultimate decision shall be referred to three arbiters, of approved character, to 

S C R — M M 7. 
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be appointed by the parties, who shall fix the amount of indemnity to be paid 
the company. The provisions of article 2 shall be applicable to the appointment 
of the arbiters. 

Art. 5. The company is authorized on the outward and return voyages to enter 
steamers at the ports of Southampton, Port Said, Suez, Colombo, and such other 
ports as it might wish to enter afterwards; this, however, subject to the approval of 
the Ministries of Water Ways, Commerce, and Industry and for the Colonies. The 
steamers may also, notice being given to the postal authorities of the Netherlands, 
call at the port of Djeddah, the mail to be boarded or delivered at the said ports 
only when entry can not be made at the other ports mentioned. 

Art. 6. On arrival at the port of destination or port of call on the voyage where 
the mail has to be delivered, the same shall be discharged in the first place and be 
transported to the post-office, according to the directions of the postal authorities of 
the Netherlands and the Dutch East Indies. In case of arrival at night, the trans- 
portation of the mail will take place as early as possible on the following morning. 
As to boarding the mail at Amsterdam or Batavia or other port, the company must 
comply with the regulations prescribed by the postal authorities of the Netherlands 
and the Dutch EUist Indies. 

Art. 7. The voyage must be made, except in case of force majeure, as follows: 

(i) From Amsterdam to Genoa and from Genoa to Amsterdam in twelve days. 

(2) From Genoa to Batavia, leaving Genoa between April i and September 30, 
twenty-nine days; between October i and March 31, thirty days. 

(3) From Batavia to Genoa, leaving Batavia between April i and September 30, 
thirty-one days; between October i and March 31, thirty days. 

On the voyage to Batavia, the steamers are not allowed to remain longer than 
six hours at Genoa after boarding the mail. 

Art. 8. If, in case of damage or on account of force majeure, the boats are com- 
pelled to enter a port on the voyage and remain many days, the company must 
forward the mails, if occasion offers, to their destination by the first opportunity 
afforded, expense of so forwarding to be for the account of the Government. 

Art. 9. The mail must be placed on board the steamers apart from all other 
merchandise in a portion of the ship especially fitted up for the purpose, free from 
danger from water, fire, or other such destructive agency, or from theft. This 
place of deposit must be guarded by well-secured locks. 

Art. 10. In case of accident or shipwreck, every possible means must be taken 
to save the mails. The company agrees to give special instructions to this end to 
the masters of the steamers. 

Art. II. The company receives payment for carrying the mails according to the 
scale stipulated for this service at the postal convention of July 4, i8qi, or as may 
be stipulated later in case this convention should be changed. The Government 
guarantees to the company for mail service, in accordance with the above-referred- 
to scale, the sum of 2,400 guilders ($960) for every voyage from Amsterdam to 
Batavia and from Batavia to Amsterdam. In cases of voyages which for any 
reason are not made or are partially completed, the company shall receive no pay- 
ment except the application to fines mentioned previously, according to article 18 a. 

Art. 12. The company shall gradually increase the speed of the steamers either 
by improving same or replacing them by other steamers or in any other manner. 
Within five years from the going into force of this contract, the company shall 
shorten the voyage from Genoa to Batavia and from Batavia to Genoa by two 
days, and the voyage from Genoa to Amsterdam and from Amsterdam to Genoa 
by one day; as regards the voyage from Amsterdam to Genoa, not before the Min- 
istries of Water Ways, Commerce, and Industries and of the Colonies shall request 
the same. The voyages must be made from Genoa to Batavia by sailings from 
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April I to September 30 in twenty-seven days; sailings from October i to March 
31, in twenty-eight days; from Batavia to Genoa from April i to September 30 in 
twenty-nine days and from October i to March 31 in twenty -eight days; from 
Amsterdam to Genoa in eleven or twelve days, as before-mentioned ministers 
prescribe. 

The guaranteed amount named in article 11 will be increased to 4,000 guilders 
(;^i.6oo) per voyage from the time that the shortening of the voyages takes effect. 
If the company wishes to make a contract for still further shortening the voyages, 
parties will make agreements with respect thereto at a later date. If the company 
fails to fulfill the above-described requirement to shorten the voyage by two days 
(exclusive of clearly proved force majeure) at the end of the fifth year of the contract, 
the payment of the sum guaranteed by article 11 shall stop until the period when the 
voyages shall begin to be shortened. 

Art. 13. The payment of the amounts due the company in accordance with this 
contract will be made quarterly by the Ministry of Water Ways, Commerce, and 
Industry on a statement to be made by the company. 

Art. 14. The transportation of boxes, bags, or satchels which serve or may have 
served for carrying the mails and are returned empty by postal authorities at one 
place to those of another shall not be charged for. 

Art. 15. Carrying of letters, outside the postal authorities* arrangements, by the 
company or by the crew of the steamers, is prohibited. In addition to the infliction 
of the penalties prescribed by law for such clandestine carrying of mail matter, the 
postal authorities of the Netherlands and the Dutch East indies will be authorized 
to demand the discharge of persons from the service of the ships in case they are 
found* guilty of repeatedly carrying such matter clandestinely. 

Art. 16. The company is not permitted to transfer the service to third parties 
without the consent of the Ministries of Water Ways, Commerce, and Industries 
and of the Colonies. Agreements subletting such obligations require the approval 
of the above ministers before going into force. 

Art. 17. The company is positively forbidden to make contracts with foreign 
postal authorities for transportation of mails by its steamers without the consent 
of the Ministries of Water Ways, Commerce, and Industry and of the Colonies, or 
to carry mail in any other way than by order of the postal authorities of the Nether- 
lands and the Dutch East Indies. For every voyage, whenever such prohibited 
mail transportation occurs, the company loses all claim for mail payment; besides, 
the Government shall be justified in breaking the contract immediately without 
responsibility for indemnification for damage thus incurred. 

Art. 18. Without prejudice in regard to claims which may be made against the 
company on account of nonfulfillment of agreements made by contract or by law, 
the following fines will be payable, except in case of force majeure. 

(a) A fine of 700 guilders (J281) shall be inflicted for every day one of the steamers 
leaves Amsterdam or Batavia later than the day stipulated for sailing, with the 
understanding, however, that when the voyage has not been commenced within a 
week of the stipulated day of sailing a fine of 5,000 guilders ($2,010), without any 
deduction, will be imposed. 

(d) A fine of 200 guilders ($80) will be imposed for every twelve hours or part 
thereof that the voyage from Amsterdam to Genoa of a steamer is delayed beyond 
the time prescribed in articles 7 and 12. For a delay of less than six hours, no fine 
may be inflicted. 

(r) A fine of 20 guilders ($8.04) per hour will be imposed for the first six hours, 
of 25 guilders ($10.05) P^r hour for the second six hours, of 30 guilders ({12.06) for 
the third six hours, of 35 guilders (I14.07) for the fourth six hours that the voy- 
age from Genoa to Batavia or from Batavia to Genoa lasts longec than the time 
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stipulated in article 7, and, further, 35 guilders (J14.07) for every further delayed hour 
of arrival. As soon as the time of the voyage shall be reduced forty-eight hours, 
the above-mentioned fine will be increased as follows: Thirty-five guilders (J(i4.o7) 
per hour for the first six hours, 40 guilders (ji 6.08) per hour for the second six hours, 
50 guilders (J20.10) per hour for the third six hours, 60 guilders (J24.12) per hour for 
the fourth six hours, and 60 guilders ($24.12) further per hour for period in excess 
of one day. 

{d) A fine of 1,500 guilders ($603) shall be imposed whenever a steamer, contrary 
to article 7, remains longer than six hours at Genoa. 

{f) A fine of from 10 to 250 guilders ($4.02 to jioo) shall be inflicted for taking 
insufllcient care of the mail. ♦ ♦ ♦ 

(/) A fine of from 10 to 250 guilders ($4.02 to $100) shall be imposed for erro- 
neous delivery of mail, etc. * * * 

Article 19 provides that this contract shall endure for fifteen 
years. 

Article 20 provides that the present contract shall be considered 
as apart of the contract made by the Government with the Rotterdam 
Lloyd Company and to be construed with reference to the same. 

Article 21 provides that expense incurred in stamps, legalizations, 
etc., shall be for the account of the company. 

The contract between the Government and the Royal West Indian 
Mail for carrying the mail from Amsterdam to Paramaribo and Cu- 
ra9ao and return, approved by the law of March 20, 1896, reads (sub- 
stantially) as follows: 

Article i. The company agrees to carry the mail from Amsterdam to Para- 
maribo and Cura9ao and from Paramaribo and Cura9ao to Amsterdam by steamers 
under the Dutch flag once every three weeks. 

Art. 2. The company is authorized to use for this service the steamers now in 
the service and those now building. In case of loss of any of the steamers, it is 
empowered to use steamers under foreign flags if no steamers under the Dutch flag 
are obtainable. The plans of the new steamers must be approved by the Ministry 
of Water Ways, Commerce, and Industry. If the company violates the preceding 
provisions, it shall be fined 15,000 guilders ($6,000). 

Art. 3. The steamers shall sail from Amsterdam every three weeks, on Thurs- 
days at 10 o'clock a. m. Steamers shall leave Paramaribo and Cura9ao every three 
weeks, according to schedule. The day and time of sailing from Paramaribo and 
Cura9ao must be given to the postal authorities forty-eight hours before by the 
agent of the company. 

Art. 4. On the voyage from Amsterdam to Paramaribo, no other port may be 
entered without the consent of the Minister of Water Ways, Commerce, and Industry. 
In case mail is delayed at the port of departure, steamers must, if necessary, wait 
twenty-four hours, being indemnified therefor at the rate of 15 guilders {$t) per 
hour. On the voyage from Paramaribo to Amsterdam, the port of Havre may be 
entered and any other port agreed upon. If desired by the postal department, the 
mails and parcels post must be discharged at Havre or any other port. 

Art. 5. The voyages, except in case of force majeure, must be made as follows: 
From Amsterdam to Paramaribo, nineteen days; from Paramaribo to Cura9ao, ten 
days; Cura9ao to Paramaribo to the time of departure from Havre, fifteen days; 
from Paramaribo to Havre, nineteen days; and from Havre to Amsterdam, four 
days. 
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Art. 6. On arrival at port of destination or any other port of call, mail must be 
delivered at once or brought to the post-office. In case of arrival at night, mail 
must be delivered as early as possible the next morning. 

Art. 7. In case of being compelled to enter a port of call and a delay of three 
or more days be incurred, the company must forward the mail by first opportunity 
offering. The expense of such forwarding is for the account of the Government in 
case the delay be not caused by the ci^relessness of the company. 

Art. 8. Mail matter and registered mail must be deposited on board the steam- 
ers in a safe, to be protected as much as possible against fire, water, and theft, the 
safes to be provided with good locks. Should there not be sufficient room in the safe, 
parcel-post matter may be stored in the hold*. 

Art. 9. In case of shipwreck, every possible means must be taken to save the 
mail, and n>asters of steamers must be instructed to take special precautions to 
that end. 

Art. 10. The company shall receive for every voyage outward or inward the 
sum of 1,400 guilders (J560). If the parcel post consumes more than 2 cubic 
meters, 40 guilders (ji6) per cubic meter shall be paid for the additional space. 
The company is authorized to transform the three weeks into a fortnightly service, 
the days of sailing to be arranged with the postal department. During the time 
that this contract remains in force, the company will receive payment at the rate 
of 47,600 guilders (^19,040) per calendar year for forty-eight or fifty-two voyages in 
the year. For voyages not made or partly made, no payment will be due. 

Art. II. Payments shall be made quarterly by the Minister of Water Ways, Com- 
merce, and Industry. 

Art. 12. Boxes, satchels, and bags that have been used in carrying the mails 
shall be returned free of charge. 

Art. 13. Clandestine carrying of mails is forbidden. 

Art. 14. The company can not transfer the service to third parties without con- 
sent of the Minister of Water Ways, Commerce, and Industry. 

Art. 15. The company is inhibited from carrying mails for other governments 
without the consent of the ministry. 

[Article 16 provides schedule of fines.] 

Art, 17. The present contract is in substitution of the contract of February 
14-19, 1883, extended under date of March 27-April 4, 1894, and March 25-26, 1895, 
and is for a period of five years, the Minister of Water Ways, Commerce, and Indus- 
try being empowered to terminate this contract at any time on the company's 
default. The company will be held to be in default in case of nonpunctual and 
irregular service. 

[Article 18 provides that stamps, legalizations, etc., are for the account of the 
company.] 

The contract with the Zealand Steamship Company for a mail serv- 
ice between the Netherlands and England was signed April 13, 1898, 
and approved by the law of July 14, 1898. The chief articles are: 

Article i. The company agrees to carry on a mail service, quick and regular, 
under the Dutch flag, twice a day, between Flushing and Queensborough, or such 
other English ports as may be agreed upon by the company and the Ministry of 
Water Ways, Commerce, and Industry. 

Art. 2. The company shall use for the service described in article i first-class 
steamers of at least 800 tons, which are able to compete with the best steamers of 
like tonnage of other lines plying between England and the Continent. The 
steamers now in use are considered satisfactory for the service. When the vessels 
before mentioned prove hereafter to be inadequate, the company shall be authorized 
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to charter such others as may be necessary. Her fleet must, however, as soon as 
possible, and at the latest within twelve months, be completed. Steamers which, 
according to article 2, must be substituted, or for other reasons may be brought 
into the trade, must be built in the Netherlands, according to plans to be approved 
by the Ministry of Water Ways, Commerce, and Industry. The obligation to build 
steamers in the Netherlands requires that they be built on Dutch wharves, and that 
they answer the needs of the company's service, according to the stipulations of 
the contract, and that they be delivered properly and duly and at a price no higher 
than would be required in foreign yards. For violations of the foregoing the 
company will incur a fine of 15,000 guilders (^,000) for each infraction. Disagree- 
ments will be referred to three arbiters. 

Art. 3. The director-general of the post-office and telegraph shall fix the hours 
of sailing of the steamers of the company in accordance with the requirements of 
the postal service. 

Art. 4. Steamers shall wait one hour for mail trains when late. 

Art. 5. The passage from Flushing to Queensborough and from Queensbor- 
ough to Flushing must be made by the night steamer in six and three-fourths hours 
at the least and by the day steamer in eight hours at the least. 

[Article 6 provides that other ports than the two specified may be selected. Ar- 
ticle 7 provides that crew must be assisted in boarding the mail, etc.] 

Art. 8. The company shall receive for carrying the mail: (a) For Dutch mail bags 
in both directions, 40,000 guilders (ji6,ooo)per year; (6) for mail bags to and from 
foreign ports, a price to be fixed by the International Postal Union; (r) for parcel 
post to and from the Netherlands and other countries, 6 cents for every parcel 
not exceeding 5 kilograms (11 pounds) in weight. Government guarantees the 
company for service stated in 3 260,000 guilders ($104,000), a monthly prepayment 
of 24,000 guilders ({9,600) to be made. The company receives monthly 24,000 guild- 
ers ($9,600) on account of the 300,000 guilders ($120,000) mentioned in sub a and c. 

Art. 9. If the amount paid by foreign postal administrations, mentioned in sub 
r, article 8, exceeds the guaranteed sum of 260,000 guilders ($104,000), half of the 
balance is paid over to the Dutch postal administration. 

Art. 10. Carrying of letters outside of mail bags by company or crew of their 
steamers is strictly forbidden. Besides enforcing regulations made by law on un- 
lawful mail carrying, the postal administration can demand that persons in the 
service of the company, when repeatedly committing unlawful mail carrying, be 
dismissed. 

Art. II. On arrival of steamers at port of destination, the mail will be delivered 
first; if required, the crew of the steamer must assist therein. If for quicker de- 
livery it is desirable to carry mail ashore by boat, the master must put such boat 
with crew at disposal of the postal officer aboard of steamer. In case such officer is 
not on board, the master must bring the mail ashore in the manner described. 

Art. 12. The postal administration is entitled to have the mail accompanied by 
one or more officers. Besides a cabin, the postal officer will have disposal of a 
room connected with the cabin, with sufficient space for office. He will take his 
dinner at the passenger table. The company has to furnish the above free of 
charge. 

Art. 13. The company can not transfer this service to third parties without ap- 
proval of the Minister of Water Ways, Commerce, and Industry. 

Art. 14. The company can not object to the supervision exercised by postal 
administration on British territory. 

Art. 15. The company is positively prohibited to carry any other mail than is 
stipulated in this contract, and can not make any arrangements relating to same 
with British or other postal administrations. 

• Art. 16. The Minister of Water Ways, Commerce, and Industry is authorized to 
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end this contract after October i, 1902, if the amount collected for carrying foreign 
mail bags does not come up to half of the guaranteed sum of 260,000 guilders 
(f 104,000) during a full calendar year, notifying the company thereof, however, one 
year in advance. The minister can also end this contract if the company does not 
comply with the conditions and stipulations. The company will be responsible for 
damages and interest to the Government and will have to pay the fines. 

Art. 17. Except in case of force majeure, the company is subjected to the fol- 
lowing fines: 

(a) A fine of 10 to 250 guilders ($4 to jioo) for insufficient care of the mail on 
board of steamers or by the crew in shipping and delivering same at Flushing and 
Queensborough. 

(S) A fine of 10 guilders ($4) for every quarter steamers leave Dutch or English 
ports of departure later than is stipulated, except in case steamers have to wait for 
arrival of mail train. 

(c) A fine of 10 guilders ($4) for every quarter or part thereof that the passage 
from Flushing to England or from England to Flushing takes longer than was 
stipulated by article 5. 

(</) A fine of 50 guilders ($20) for every day's delay when another steamer is not 
put in place of a steamer taken out of service. 

(e) A fine of 300 guilders (J120) every time that a steamer is not ready for the 
voyage and that in consequence thereof the voyage is not made. 

(/) A fine of 100 guilders ($40) for every day's delay in carrying out instructions 
given by the postal administration or by the Government commissioner. 

(g) A fine of 1^300 guilders ($120) if a steamer does not wait at least one hour for 
the arrival of delayed mail train. 

Art. 18. The company is obliged to insure against mishaps every man em- 
ployed by it. 

Art. 19. The Minister of Water Ways, Commerce, and Industry will appoint a 
Government commissioner to see that the stipulations of this contract are carried 
out. The Government is authorized to make investigations on board of steamers 
and to be assisted therein by experts. The Government commissioner, or any other 
official ordered by the minister, is entitled to make the voyage on board of one 
of the steamers, without charge for his passage, to see that the stipulations of this 
contract are carried out. 

Art. 20. This contract is made for the term of ten years, commencing October 
I, 1898. 

Art. 21. The expenses of stamps, etc., for this contract, etc., are at the charge 
of the company. 

The contract made March 19, 1888, by the governor-general of 
the Dutch East Indies with the directors of the Netherlands Steam 

« _ 

Navigation Company, transferred to the Royal Packet Company, 
for carrying on the packet service during a period of fifteen years 
(i 891-1905) in the Dutch East Indian archipelago, reads as follows: 

Managers of the company must be Dutchmen, if headquarters of the company 
is in the Netherlands; their representatives in Dutch East Indies must also be 
Dutchmen. The appointments of managers or of their representatives must be 
approved by the Minister of the Colonies if company has its headquarters in the 
Netherlands, and by the governor-general if the headquarters is in the Dutch East 
Indies. 

The Government or the governor-general can appoint a Government commis- 
sioner, who will be present at the meetings of shareholders of the company, who 
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will be admitted to the offices and archives of the company, and who may inspect 
their books and documents. 

The company has to deposit with the Government a sum of 5,000 guilders 
((2,000) as guaranty, at time of signing contract, for carrying on the stipulations 
of this contract, which sum will be refunded to the company if the contract is com- 
plied with and otherwise will be forfeited. 

The Government will pay to the company per geographic mile of 15 to the 
degree made, the following amounts: 

Guilders, 
(i) From Batavia, along the south coast, west coast, and northern 

coast of Sumatra, to Edi and back i. 50=^0. 60 

(2) From Padang to Olehleh and back 7.00= 2.80 

(3) From Batavia, along Banda andRiouw, to Singapore and back... 10. 00= 4. 00 

(4) From Batavia along Banka, Palembang, Riouw, and Sumatra 

east coast to Edi and back 7. 00= 2. 80 

(5) From Batavia along Sumatra, east coast to Edi and back 7. 00= 2. 80 

(6) From Batavia along Billiton to Pontaniak and back 8.00= 3.20 

(7) From Batavia along the north coast of Java to Soerabaya and back., i. 50= o. 60 

(8) From Soerabaya along Batavia to the southern or eastern division 

of Borneo and back 10.00= 4.00 

(9) From Soerabaya along Macassar, through the Moluccos, along * 

Menado back to Macassar and Soerabaya 5.00= 2.00 

(10) From Macassar along Saleier and Boeton to the Kendari Bay and 

back 11.40= 4. 56 

(11) From Macassar to the islands in the Timor Sea and back 12. 50= 5.00 

(12) From Amboina along Banda, the island groups, and the islands 

in the Harafoera and Banda seas and back 15.00= 6.00 

(13) From Amboina, along Ternate, to New Guinea and back 20.00= 8.00 

The governor-general is authorized during the term of this contract to stop lines, 
to call for new lines, or to change lines. When lines are stopped, the company 
will be indemnified, the amount of indemnification to be fixed by this contract. 
The amounts to be paid for new lines or for the extension of existing lines are reg- 
ulated by the governor-general. 

The masters, mates, and engineers employed by the company must be Dutch- 
men, except in extraordinary cases, left to the judgment of the governor-general. 

Except as otherwise provided, the Government exclusively makes use of the 
steamers of the company for carrying passengers, merchandise, and money on 
the lines contracted for. 

The Government has at any time the right to hire one or more steamers from 
the company, paying per steamer, per day, and per register ton of 2.83 cubic meters, 
net contents: For the first 200 tons, 1.25 guilders (50 cents); for the second 200 tons, 
I guilder (40 cents); for the third 200 tons, 75 cents* (30 cents); apd for the balance, 
50 cents (20 cents). 

The Government has the right at any time to make use or take possession of one 
or more steamers of the company, paying therefor the price, if necessary, to be 
fixed by experts. If, in consequence of war or general disaster, the exploitation 
expenses of the company are increased to such an extent that they exceed the ordi- 
nary rates 25 per cent during a year's period, the company will be indemnified, the 
amount of same to be fixed by the governor-general. 

'Carrying of Government passengers must be done at following prices, per geo- 
graphic mile: First-class, 80 cents (32 cents), with a minimum of 10 guilders ($4); 

* Dutch ceat»— that is, the one-hundredth of a guilder; United Sutes ccnu in parentheses. 
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second-class, 40 cents (16 cents), with a minimum of 5 guilders ($2); third-class, 16 
cents (6| centsX ^ith a minimum of a guilders (80 cents); fourth-class, 8 cents 
(3^ cents), with a minimum of i guilder (40 cents). 

If there is room on the steamers, the company is obliged to carry private pas- 
sengers and merchandise. 

WAR VS. MERCHANT-MARINE SHIPBUILDING. 

As I have not been able to obtain expert opinion upon the effect 
that the building of war ships has had upon the building of vessels 
for the merchant marine, a statement of the condition of the two 
foremost private shipbuilding yards in the Kingdom seems to be the 
best substitute therefor. 

The Fijenoord Steamship and Engine Building Company was es- 
tablished November 10, 1823; headquarters at Rotterdam; duration 
unlimited. The capital was originally 2,000,000 guilders ($804,000), 
in shares of 500 guilders ($201) each; it has been reduced to 672,500 
guilders ($269,000), divided into two thousand six hundred and ninety 
shares of 250 guilders ($100), all placed and paid up. Bonds were 
issued at 5 per cent May 22, 1880, of 1,000,000 guilders ($402,000), 
whereof there are outstanding 425,000 guilders ($70,000). Another 5 
per cent loan of 500,000 guilders ($201,000) was emitted May 22, 1886, 
whereof there are outstanding 225,000 guilders ($90,000). 

ZHvidends, 



Year. 



1873-1883 ... 

1884 

X885 

x886 

1887 

1888 

1889 

i8go 



Rate. 



Ptrct. 

7 
o 

4 
3 
o 

o 
o 
o 



Year. 



1891 

1892 

x893». 

1894 "• 

1895 

1896... < 

1897... 



Rate. 



Perct, 



o 
o 
o 

3 
6 

7 
7 



The balance sheet on December 31, 1897, was: 



Stock account.^ 

Cash 

Yards, build infl^s, en 

gines, etc , 

Tools, etc 

Work on hand 

Work contracted for , 

I>ebiu 

Toul 



t>iL 




Guilders. 




H7.489 


l59.«>o 


190,889 


76.737 


X 1036(660 


4x6,737 


277, u-;)! 


1x1,6x9 


107. 3»5 


43. MX 


2.380,507 


956.96a 


107,933 


43.38b 


4.348.43« 


1,707,873 



Credit 



Shareholders 

Loan of May 32, 188a... 

Loan of May 33, 1886.... 

Unpaid drawn bonds.... 

Unpaid interest and 
dividend coupons....... 

Money received on un- 
finished contracts. 

Credits.. 

Renewal and reserve 
fund 

Pro6t and loss account. 

Total 



Guildtrs. 
672,500 
435,000 
335,000 
150,000 

35.501 

3,333,941 
a45.«49 

330,000 
52.245 



4,348,438 



I270.345 
170,850 

90.450 
60,300 

10,353 

893.623 
98,590 

93,460 
•t,ao« 



x»707.87a 



io6 
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The Royal Steamship and Engine Building Company de Schelde 
was established October 8, 1875 ; seat, Flushing; duration, thirty-five 
years; commenced November i, 1875. 

The capital is 600,000 guilders ($240,000), divided in three series, 
each of two hundred shares of 1,000 guilders ($402), all placed and 
paid up. Bonds were issued at 4^ per cent April 30, 1894, of 1,000,000 
guilders ($402,000), to be refunded within forty years, at a minimum 
amount of 25,000 guilders ($10,000) per year. 

Dividends, 



Year. 



«879 

x88o 

i88x 

1882 

i883>i89x . 
1892 



Rale. 



Perct. 
5 
5 
5-5 

6 
None. 

5 



Year. 



X893... 
X894... 

1895 '- 
X896... 
1897 M. 



RaOe. 



Perct, 
S 
5 

7.4 

7 
7 



The balance sheet on December 31, 1897, was: 



Debit. 


Credit. 


Buildings, sheds, etc. 

Dry dock Prins Hendrik.. 

Wharf at Middleburg 

Tuirboat Jacob 


Guilders. 
1,802,729 

X 

300 

X 
X 
X 
X 

'3.907 

185,000 

3.019 
122,492 

86,249 
2,685,299 

4.54« 
995 


♦724.^ 


Capital .- 


Guildtrs. 
600,000 
925,000 

6x6,544 
449,068 

2,088,508 

4.541 
220,875 


$241,200 
37*. 850 

a47.85x 
'80,525 


Bonds 


I2Z 


Writing of! for depre- 
ciation 


Dwellinira 




Sundry credits. 


Furniture accounL.. 




Prepayments on worlcs 
in course of construc- 
tion. 


Land bouirht 






Machinery and tools. 

Bonds in cash 


5.590 

74.371 
1,2X4 

49.242 

34.672 

'.079.490 

1.825 

400 


839.581 

1.825 

88,792 


Reserve fund 


Cash account 


Balance profit 


Sundry debits. 

Wares accounL~ 


TouU 


Worlcs in construction..... 
Reserve fund 




Extension factory... 




Toul 


4.904.536 


1,971,624 


4.904.536 


x,97x,6a4 





All the data used in this report and the text of the postal con- 
tracts have been translated from the Dutch in this office. 

Frank D. Hill, 
Amsterdam, October 6^ iSgg. Consul. 
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UNITED KINGDOM. 

LONDON. 

CONDITION OF MERCHANT MARINE. 

The merchant marine of Great Britain is the most extensive and 
important in the world, and its condition is excellent. The British 
vessels that entered and cleared with cargoes and in ballast at ports in 
the United Kingdom during 1898 numbered 652,083, with a tonnage 
of 169,949,278 tons. The number of foreign vessels that entered and 
cleared for the same period amounted to 61,054, with a tonnage of 
30,898,778 tons. The following table shows the total number and 
tonnage of British vessels that entered and cleared at ports in the 
United Kingdom during 1896, 1897, and 1898: 



wy A. ^ -i i _*—.-■ 


1896. 


1897. 


Z898. 


Entered and cleared. 


Vessels. 


Tons. 


Vessels. 


Tons. 


Vessels. 


Tons. 


Entered 


333.987 


84,834,074 
78,604,038 


364,646 
330,208 


86,806,760 
80,299,586 


3*7.377 
3*4, 706 


85.13^.533 

84,816,745 


Cleared 




Total 


703,879 


163,4*8, zza 


694,854 


167,106,446 


653,083 


x69,949,a78 





It will be observed that the number of vessels has decreased 
each year, whereas the tonnage has increased. The decrease, it may 
be mentioned, is in the number of sailing vessels. The above totals 
include vessels which cleared for foreign ports and also coastwise. 
The tonnage of British sailing and steam vessels that entered and 
cleared with cargoes and in ballast at ports in the United Kingdom 
engaged in foreign trade only amounted in 1898 to 64,216,728 tons, 
while the tonnage of foreign vessels amounted to 26,747,238 tons. 

GOVERNMENT POLICY. 

The Government of this country does not pursue any particular 
policy for the purpose of promoting its merchant marine. Subven- 
tions are paid for the use of certain vessels as armed cruisers in case 
of war, and payments are made for the carriage of mails. 

The payment by the revenue department for packet services is 
estimated, for 1899, to amount to ;^836,35o ($4,070,097), and for 
1900 to ^^784,055 ($3,815,603). The amount paid for the use of 
certain ships as armed cruisers in case of war aggregates nearly 
^50,000 ($243,325) per annum. 
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WAR VESSELS. 

War ships are continually being built both for British and for 
foreign navies. The number of war ships built in the United King- 
dom for foreigners in 1898 was 17, with a gross tonnage of 13,312 
and a net tonnage of 6,732. The effect which the building of war 
ships has upon the construction of merchant vessels may be said to 
consist chiefly in increasing the rate of wages paid to workmen and 
enhancing the price of materials, which would be available for build- 
ing merchant ships if no war ships were constructed. 

SUPERVISION OF MERCHANT MARINE. 

The merchant marine is under the control of the Board of Trade ; 
but such control consists principally in protecting life and property 
and in the payment, discharge, and shipping of seamen. 

Recommendations are frequently made to the Government by 
chambers of commerce on questions affecting the interests of ship- 
owners. These chambers of commerce are situated in every impor- 
tant town in Great Britain and -often act in concert. I append copy 
of proposed legislation on merchant shipping made in 1884, with 
replies from chambers of commerce and steamship owners. I also 
inclose copy of the merchant shipping acts, 1894 to 1897.* 

The policies of other nations toward their merchant shipping do 
not meet with much discussion or criticism in this country, nor are 
they copied. 

MATERIALS FOR SHIPBUILDING. 

With regard to the materials used for shipbuilding, practically 
the whole of the steel plates and bars and the forgings are produced 
in this country; but some large steel castings are at present being 
imported from Herr F. Krupp, of Essen, Germany, mainly in con- 
sequence of English makers being very busy and their prices accord- 
ingly very high. 

With reference to timber, the largest quantity used is pitch pine 
from our Southern States. Considerable quantities of Canadian 
yellow-pine deck timber and East India and Burma teak wood are 
used ; also, deals from the Swedish and Russian ports in the Baltic 
for ceiling and other rough work. 

Some of the wood-working machinery now in use in shipyards in 
this country was made in the United States. 

The present price of steel plates delivered in the shipyards is 
;^7 los. ($36.50), and the present price of angle and bulb bars is 
;^7 2S. 6d. ($34.67). It should be noticed that in depressed times 
steel plates have been delivered as low as j£4 15s. ($23.11) and steel 
bars as low as j£4 los. ($21.90). 

* These documents have been transmitted to the Commissioner of Navigation. . 
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WAGES. 



With regard to the average weekly wages in shipyards, a great 
part of the iron work is done as piecework. Ship riveters and iron 
molders are so paid. The following are the rates of wages: 



Trade. 



Pattern makers 

Ship carpenters on wood work 

Ship carpenters on Iron work and liners off. 

Ship joiners... 

Joiners' machinists 

Painters .» 

Painters* laborers (on plain work, as on hulls and interiors 

of holds 

Ri^frers... 

Plumbers. 

Shipyard laborers. 

Gas-furnace men 

Coal-furnace men. 



Hours per 
week. 



53 

54 
54 
54 
54 
54 

54 
54 
54 
54 
54 
54 



Rate per week. 



*. 



40 o 
40 6 



43 
39 
39 
34 

»9 

30 

36 

*i8 to as 

25 



6 
6 
6 
o 

o 
o 
o 
6 
o 
o 



19-73 
9.85 

Z0.58 
9.6z 
9.61 
8.a7 

7.06 

730 
8.76 

$4.38 to 5.8a 

6.57 
6.08 



* Average about aas. 6d. (I5.47). 

The above trades work habitually **on time." Ship riveters 
never work **on time." They earn **on piece" from 60s. to 70s. 
($14.60 to $17.03) per man a week. Iron molders, working **on 
time" 53 hours, make 35s. ($8.62) per week. Brass molders, under 
the same conditions, earn 38s. 6d. ($9.37) per week. The iron 
molders nearly always work **on piece" and earn about 60s. ($14.60) 
per week per man. Sheet-iron workers earn 36s. to 38s. ($8. 76 to 
$9.25) per week. 

The rates named are, except when otherwise stated, the minimum 
current rates. Some of the men on better jobs may get a shilling 
or two per week more than the amount stated, but the number is 
small. 

In this connection, I append report and statistical tables* relat- 
ing to the changes in rates of wages. 

With reference to the wages paid in the foreign trade on steam 

and sail vessels to able seamen, boatswains, quartermasters, etc., and 

on steam vessels to firemen, coal passers, engineers, etc., I append 

tables showing progress of British merchant shipping,* issued June 

13, 1899. 

Wm. M. Osborne, 

London, September 12^ iSg^. Consul- General. 



* Transmitted to the Commissioner of Navigation. 
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CONDITION OF MERCHANT MARINE. 

The condition and extent of the British merchant marine is shown 
in the annual navigation returns published by the Board of Trade 
(Government publication), and also in Lloyd's Register. Accord- 
ing to the Government's latest publication, entitled Tables Showing 
the Progress of British Merchant Shipping, which appeared in June, 
1899, the mercantile marine of the British Empire, including all ves- 
sels flying the British flag, amounted to 10,460,643 net tonnage for 
the year 1898. From the same source it is gathered that the num- 
ber of vessels is decreasing, but the tonnage increasing. It is diffi- 
cult to say what amount of British trade is carried by British vessels, 
as a great deal of the country's tonnage is employed between foreign 
countries, say the United States, South America, the continent of 
Europe, and the British colonies. In the year 1898, the imports 
into the United Kingdom amounted to $2,286,039,912 and the ex- 
ports to $1,428,907,981, and it is estimated that about two-thirds of 
the total quantity was carried in British bottoms. When the de- 
mand for shipping is at all active, British vessels are invariably fully 
employed. The following figures show the tonnage of all vessels 
cleared in the United Kingdom and the other principal maritime 
countries during the years 1890 and 1897, giving the tonnage of the 
national ships and their proportion to the total tonnage : 



Country. 



United Kingdom 

Russia 

Norway... 

Sweden 

Denmark 

Germany 

Holland 

Belgium 

Prance 

Spain... 

luly 

United Sutes. 

Argentine Republic 
Japan^ 



Tonnage. 



x8qo. 



53,973,112 

958,258 

3,468,381 

3,634,301 

4,693.308 

9.275,710 
3,iaa,xa5 
a,203,oza 

9.254.879 
JO, 473, 542 
3.473. '48 
8,149.878 
3. "4,465 
7ox,405 



X897. 



64,426,545 

1.559,053 
4,084,586 
5,399,633 
5,925.036 
10,9x8,269 

4.214,340 
2,897,472 

9,55X,S38 
I2,90Z,I99 

4,zox,66i 
xx,X43.470 

5.55«.537 
x,4oa,50z 



Percentage of national 
ships to total tonnage. 



1890. 



72.7 

7.9 
64 8 

33-7 
58.4 
43-9 
28.8 

«9 

3X.9 

43.8 

24.4 
22.5 
27. X 
33. a 



X897. 



7X.4 
8.6 

66.6 

35.6 

56.x 

42.4 
34.9 

X8.2 

30-3 

44-8 

84.1 

23-5 
43- X 
19.1 



The figures of the above comparison do not seem to indicate any 
great fluctuations in the proportion of foreign trade which each na- 
tion is carrying for itself, excepting in the case of the Argentine 
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Republic, where a notable increase took place. During the year 
1898, it appears that 709,870 tons were added to the British mercan- 
tile marine, as compared with 489,835 tons in 1897. 

GOVERNMENT SUBSIDIES. 

The Government does nothing to promote the merchant marine 
in the way of subsidizing it or the builders who construct it. Pay- 
ments, aggregating some $243,000 per annum, are made to four com- 
panies for the call of certain steamers as armed cruisers in case of 
war, of which the two great trans-Atlantic companies receive about 
$72,900; the Pacific and Oriental Steamship Company, $55,890; and 
the Canadian Pacific Company, $36,450 towards the fast service be- 
tween Vancouver and Australia. The number of steamers subsi- 
dized is eleven, but the Admiralty has a further right to call upon 
fourteen other steamers for transport service. The mail subsidies 
for the current year amount to $3,815,100, towards which the colo- 
nies and India contribute $850,500. (This is exclusive of South 
Africa.) These services are put up to competition, and the cheapest 
bidder, having regard to efficiency, secures the contract. 

Lately, an attempt has been made to encourage shipowners to 
increase the number of apprentices they carry, by making conces- 
sions to them in light dues, the object being to increase the supply 
of efficient officers for the navy. 

WAR VESSELS. 

So far as the port of Liverpool is concerned, the building of war 
ships is confined to one firm. I have been unable to obtain from 
them information as to the extent of war ships built or as to the 
effect of this building upon the cost of constructing merchant ships. 
At Barrow-in-Furness, in this consular district, the building of war 
vessels has recently assumed great proportions. At the present time, 
there are under construction at one company's works two first-class 
battle ships, three first-class cruisers, and two 30-knot torpedo-boat 
destroyers, representing a total displacement of 66,750 tons, and an 
indicated horsepower of 112,500. Men who have beien accustomed 
to the first-class workmanship necessary on war vessels find it diffi- 
cult to adapt themselves to the cheaper class of work on merchant 
ships; consequently, when war-ship building is undertaken on a 
large scale, it is difficult to compete for the building of merchant 
shipping. 

OFFICIAL SUPERVISION. 

The Government department supervising the merchant marine is 
the Board of Trade, but its officials direct their energies solely to 
such matters as concern the due protection of life and property; 
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they make no recommendations for its betterment in any other 
way.* 

There are many acts of Parliament relating to the merchant ma- 
rine, but in 1898 they were consolidated. They refer to tribunal 
matters and can not be said to aim at stimulating or retarding its 
growth. 

While much interest is taken in shipping circles in Liverpool re- 
garding the policies of other nations toward their own merchant 
shipping, there is no perceptible sign that the British policy has 
been influenced, beyond stimulating British shipowners to greater 
efficiency and economy in the working of their fleets. 

Chambers of commerce in the United Kingdom consist generally 
of manufacturers and merchants or exporters, their objects being to 
obtain cheap transport. They agitate against ** shipping rings " and 
any combinations calculated to keep freights beyond a normal rate. 
At the request of shipowners, the chamber in Liverpool constantly 
takes up and presses upon the Government questions affecting the 
interests of shipowners. The chamber of shipping in London is 
supposed to discuss all questions from the shipowners' point of view. 
In Liverpool, there is a shipowners* association, where questions of 
interest to shipping are discussed and the policy of the Government 
freely criticised, as shown by the following extract from one of their 
annual reports: 

Whilst so much has been done for the fighting navy, the mercantile marine has 
not been forgotten. Legislation on all manner of subjects has been proposed, and 
Government after Government has almost invariably been ready to promote such 
legislation, whatever grievance has been alleged, and whatever remedy has been sug- 
gested. Year after year, the management of the mercantile marine has been taken 
more out of the hands of the shipowners and placed in the hands of the officials of 
the Board of Trade, until at the present time there is no industry in the country 
that is so watched and worried by official control. It is useless to hope for the 
return of the days of George III, when a bill was justified by a preamble that set 
forth that '*it is of the utmost consequence and importance to promote the increase 
of the number of ships and vessels belonging to the United Kingdom;'* but is it too 
much to expect that before any further restrictions are placed on the free action of 
those responsible for our mercantile marine Parliament will consider what has been 
attained by interfering with that freedom in the past? The shipowners do not want 
freedom from responsibility, nor do they suggest that all Government inspection is 
unnecessary; but they do insist that they should be allowed to carry on and develop 
their trade free from all unnecessary restrictions. 

* Under orders of the Board of Trade, vessels are detained as unsafe by reason of the defective 
condition of their hulls, equipments, or machinery, or by reason of overloading or improper loading. 
The number of vessels found to be unsafe during the period July z, 1898, to June ^cs 1899, on acoount 
of defective equipment of hulls, etc., was 15. Of this number 8 were wooden sailing ships, 3 were 
iron or steel steamships, 3 were wooden steamships, and z was an iron or steel steamship. In 
addition, z wooden sailing ship was reported by the crew to be defective. In the cases of over- 
loading or improper loading, 27 iron or steel steamships were reported to be unsafe; also a wooden 
sailing ships and z iroo or steel sailing ship. Twenty-three of these vessels were of foreign natioo> 
alitjr. 
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If all the restrictions and regulations that have been imposed by the Legislature 
were really for the benefit of the country, or even if their outcome were valued by 
the country at large, the. shipowners would have no right of complaint; but the 
British shipowner has been forced to comply with condition after condition, and to 
submit to Government control at every turn, to attain objects for which the country 
cares nothing. The foreign vessels which come to our ports are free from almost 
all of these conditions, and yet so little do the traveling public value the British 
regulations that they are ready to sail in these foreign ships and to pay for their 
passages the same fares as are charged on the British vessels. Our merchants 
pay the same freights and the same insurance on their goods, whether brought 
in British or foreign vessels, and our agitators, who are pressing for new regu- 
lations, are constantly drawing unfavorable comparisons (which, however, are 
entirely misleading) between the safety of life in our own and in foreign mercantile 
navies. 

All British steamships carrying emig^rants (and almost all the Atlantic liners do 
carry emigrants) have to comply with rules which define the number to be carried, 
their accommodation and food, the number of the crew by which the vessel is to be 
manned, the boat accommodation to be provided, and a host of other conditions. 
These conditions are enforced against a foreign vessel taking emigrants from this 
country; but they are not enforced against a foreign vessel with emigrants on board 
embarked elsewhere which takes only cabin passengers from this country, although 
it is obvious that the safety of the cabin passengers depends on the safety of the 
emigrants. For instance, an American vessel sailing from Southampton and taking 
both emigrants and cabin passengers is subject to the sam^ regulations as a British 
vessel, but a German vessel taking emigrants from Hamburg and calling at South- 
am pton for the purpose of taking cabin passengers has not to comply with any of 
these requirements. The German vessel must comply with the regulations in force 
in Hamburg; but how widely those differ from the British regulations can be appre- 
ciated when it is stated that if one typical British mail passenger steamship were 
sailed under the German flag she could carry 1,203 emigrants, against the maximum 
of 924 she now carries, and that, although her carrying capacity would thus be in- 
creased by 30 per cent, she would carry nearly 40 per cent less boat accommodation 
than she is compelled to carry under the British law. 

These figures are an example showing how seriously the British shipowner is 
handicapped in dealing with his foreign competitors. The country has thought it 
right to impose these restrictions on the British shipowner, but practical tests 
abundantly demonstrate that it puts no value on the safety thereby attained. 

Cargo vessels are as much, if not more, handicapped by the Government regu- 
lations. An owner who sells his vessel because he is unable to sail her at a profit 
under the British flag sees her bought — not to be broken up, but to be sailed in and 
out of his own port under a foreign flag, manned with fewer hands, and. loaded 
more deeply than the laws of this country would permit, but nevertheless earning 
the same freight and carrying goods that are insured at the same rates as he re- 
ceived and paid. Whatever, therefore, may be the merits of the regulations, it is 
clear that the business minds of the country do not value them to the extent of a 
single sixpence. 

All this interference is, beyond question, telling on the British mercantile marine 
as a whole. There are many signs that the shipowners and the investors in ship- 
ping companies are becoming seriously discouraged. Many of them have lost the 
greater part of their capital by the substitution of steam for sailing vessels and of 
steel for iron, and of late years, foreign competition on unequal terms has rendered 
it impossible to make any profit. 

The committee that had for upwards of two years been collecting evidence on 
S C R — M M 8. 
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the manning question has made its reports, and the Government should have no 
difficulty in coming to a conclusion that on the manning question nothing but 
mischief can result from adopting the hard and fast scales recommended by the 
majority of that committee. If the evidence had proved that the safety of life re- 
quired the adoption of an official manning scale, then such scale would be justified; 
but the evidence proved nothing of the kind, and nothing short of safety of life 
can justify the Government in forcing a manning scale on the shipowners of this 
country. No such scale is in force in any other country, and it must be borne in 
mind that every law which presses unduly on the shipowner tells equally against 
the wages of the seamen. 

MATERIALS FOR SHIPBUILDING. 

Steel plates, sections, etc., used in shipbuilding are almost all 
produced in this country. The timber is almost wholly imported 
from the United States, Canada, and the East Indies. 

The current prices of steel plates for the hulls of vessels run from 
$37-71 to ;(4i.97 per ton for plates one-fourth of an inch thick and up. 

shipbuilders' wages. 

The weekly wages paid in the shipbuilding yards at Liverpool 
are as follows: 

Patternmakers 

Machinists 

Riveters 

Ship carpenters... 

Joiners ; 

Painters 

Furnace men (strikers) 

Riggers 

Plumbers 

Platers |9'73 

Laborers 4. 86 

Wages at Barrow-in-Furness (in this consular district) per week 
of fifty-four hours are : 

Ship carpenters ^9. 42 

Joiners 9. 30 

Painters 8.75 

Furnace men 6. 32 

Riggers 8.02 

Plumbers - 9.30 

Sheet-iron workers 9. 36 

Iron molders 19*24 to 10.21 

Brass molders 8.99 to 9.48 

Laborers 4.38 to 5.83 

Riveters (on piecework).. I4* 59 to 18.24 



I9. 


60 


7.29 


8. 


75 


9. 


48 


9. 


II 


8. 


26 


5. 


59 


8. 


75 


8. 


75 


to 10. 


21 
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seamen's wages. 

The average monthly wages at the port of Liverpool paid in the 
foreign trade on British steam vessels (cargo and passenger) are as 
follows : 

Mates I55.61 

Second mates 40. 83 

Third mates 33. 53 

Boatswains 35*48 

Carpenters 31. 50 

Quartermasters X9«46 

First engineers 87. 11 

Second engineers. 62. 10 

Third engineers... 45. 14 

Firemen 20.31 

Trimmers (coal passers) 17. 73 

Able seamen 18.03 

The average wages paid on British sailing vessels are : 

Mates ^34. 10 

Second mates 22. 13 

Third mates 16.21 

Boatswains 19. 58 

Carpenters 24. 22 

Sailmakers 17. 99 

Able seamen 13. 80 

Ordinary seamen 9. 52 

The vessels of various nationalities at this port do not, as a rule, 
ship their crews here, but at home ports; and only in cases of deser- 
tion or illness are men engaged here as substitutes. The wages paid 
to these are governed by the prevailing rat^s paid on British vessels. 
In the case of Swedish and Norwegian, French, and German ves- 
sels, the rates paid here are lower, as shown by the following table : 



Class. 



Sailing vtutU. 

Boatswains 

Carpenters. 

First mates. 

Second mates. 

Seamen 

Ordinary seamen.» 

Cooks 

Quartermasters 



Steamers. 



Boatswains 

Carpenters 

First mates..... 
Second mates.. 

Seamen 

Ordinary 



• •••••••••••••••••••••••••••a 



Swedish and 
Norwegian. 



1x9.46 
1x9.46 to ax. 89 
ax. 89 to 34.33 
X4.59 to xy.oa 
14.59 to 17. oa 
xa.x6 to X4.59 



19. 46 to 96.76 
ax. 89 to 36.76 
X9.46 to 34.06 
X4.59 to 94.33 
X4.59 to X7.X4 
19.38 to 14.59 



French. 



Ix7.37 
X5-44 

|a8.95 to 34.74 
IX. 58 



X5.44 



X9.30 
X5.44 

48.95 
XX. 58 



German. 



1x8.94 

X9.46 

IB4.33 to 38.93 

X9.46 to 99. X9 

X3.X6 



X5.80 



•««•••••••••••••••••••••••• 



— •••••••—»••»»»»— •• •• • 



Sfis- 



1x9.46 
19-46 



x6.5a 



•••••••••••• 
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5/ra«Mrv— Cootinued. 



Firemen 

Coal passers. 

First ens^Incers....... 

Second enidneers.... 

Third engineers 

Fourth engineers.... 

Lieutenants.^ 

Donkey men........... 

Greasers................. 

Stokers (firemen)..... 

Oiiers.....MM 

Cabin bojrs. 

First officers..... 
Second officers.. 



Swedish and 
Nor w egian. 



|x4-59 to |x5.8o 
13. 38 to 14'S9 

58-39 to 97.33 
38.93 to 58.» 
99.2910 43.79 



French. 



1x3.51 
77.ao 
48.25 

33-77 



a8.95 
19.30 
19.30 
17.37 



German. 



fx2.x6 to 1x4.59 

9.73 to 24.59 

48.66 to 79.99 

36.48 to 48.66 

29. X9 to 36.48 



0.73 to 22.26 



span- 
bh. 



|x7.5x 



77.86 

58.39 
48.66 

9-73 



S9.46 
28.48 
23.6a 

2a. ^ 

43-79 
34.06 



Liverpool, August jo^ iSpp. 



W. J. SULIS, 
Vice and Deputy Consul, 



SOUTHAMPTON. 

The accompanying statistics show the importance of the mer- 
chant marine to Great Britain : 

Tatal tonnage of vessels^ British and foreign, entered and cleared with cargoes and in 
hallast at ports in the United Kingdom from and to all countries. 



Entered and cleared. 


British. 


Foreign. 


Total. 


Entered 


2897. 


T01U, 

32,X9X.459 
32,235,086 


Tons, 
x2,73x,87o 
X3.04o,448 


Ton*. 
44,9a3,3a9 
45,a75-534 


Cleared ^ 






Total ....... 


64,426,545 


a5.77a.318 


90,198,863 




X898. 




31.856,934 
3a. 359.794 


X3, 368,4x0 
X3.478,828 


45,xa5,344 
45.838,622 


Cleared » 






»P_»_i 


64,216,728 


36,747,238 


90,963,966 





Tonnage of British and foreign vessels entered and cleared with cargoes only at ports in 

the United Kingdom from and to all countries. 



Entered and cleared. 


British. 


Foreign. 


Toul. 


Entered 


X897. 


Tans. 

35,339,655 
a8,iox,298 


Tons. 

9,296.496 

XX, 206,978 


Ton*. 
34.636, X5X 
39,378,206 


Cleared - 






Total 


53.440,953 


ao,503.474 


73,944.437 




• 

X898. 


Entered 


25,i7X,847 
27,959,3" 


9,343,957 
".503,3*0 


34,515,804 
39,462,649 


Cleared ^ 








S3,«3i,«69 


30,847,277 


73,978.446 





UNITED KINGDOM. 



117 



Total tonnage of British and foreign steam vessels entered and cleared with cargoes and 
in ballast at ports in the United Kingdom from and to all countries. 



■ 


Entered and cleared. 


British. 


Foreign. 


Total. 


Rnter#<] » 


1897. 


Torn, 
30.685,6x0 
30,686,423 


Toms, 

9.744,z3x 
9.936,86s 


Tons, 
40,499,741 


Cleared r 


40,623,988 




■ 




Total 


61,378,033 


19,680,996 


81,053,099 




Z898. 

• 




Rntered 


30,449,690 
y>.953.«78 


10,335.984 
10.584,908 


40,778,604 


Cleared 


41,538,186 








Total.. » 


61,395.898 


90,990,899 


89,3x6,790 







Tonnage of British and foreign steam vessels entered and cleared with cargoes only at 

ports in the United Kingdom from and to all countries. 



Entered and cleared. 


British. 


Foreign. 


ToUl. 




1897. 


Toms^ 

•3,994,89s 
26. 751,989 


Tout, 
6,699,396 

9.083,549 


Tons, 
30,687,991 


Cleared r 


95,835,531 








Total 


50,746,877 


X5. 775.875 


66,599,759 




x«98. 


Entered 


a3.97i,6o7 
•6,776,937 


6,894,399 
9.635,58a 


30.795,906 
36,4x9,509 


Cleared c - 






Total 


50.748,534 


x6,4S9,88x 


67,908,415 





Tonnage of vessels of the different countries entered and cleared with cargoes and in ballast 
at ports in the United Kingdom from and to all countries. 



Natiooality. 



British 

Norwegian... 

German. 

Swedish 

Danish 

Dutch 

French 

Belgian. 

Spanish... 

Russian. 

Italian 

United Sutes.^.. 

Austrian 

Greelc. 

Portuguese 

Other countries. 

Toul ........ 



1897. 



X898. 



Entered. 


Cleared. 


Entered. 


Cleared. 


Tom, 


Tom, 


Tom, 


Tom, 


3a.X9«.4S9 


39,935,086 


3*. 856,934 


33,359.794 


3,Z54,o54 


3,907,888 


3.304.469 


3.300,494 


x,993,oa6 


« •054.195 


•,•37,090 


9,309,899 


z ,345*494 


1,985,848 


1,361,666 


1,366,499 


«,a7a.55a 


1,306,978 


1,407,119 


1,491,794 


1,956,440 


1,966,069 


1,999.940 


1,321,186 


1,068,838 


1,043,810 


1,095,102 


1,009,628 


675,851 


676.599 


701,876 


703,070 


738.364 


733.333 


693.994 


684,679 


339,093 


349.585 


383,386 


408,014 


938,181 


•63,345 


998,760 


345. X06 


348,679 


369.971 


X53.44I 


261,000 


196,179 


147,770 


"7,749 


130,048 


z6x,685 


Z71.464 


101,714 


114,333 


59,850 


57.386 


43.Z94 


40,846 


6x,09i 


"3.907 


X47.980 


176,354 


44*9a3.339 


45.375,534 


45>»5,344 


45,838,699 
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Tomm^ of steam vessels only of each nation entered and cleared with cargoes and in 
Mlast at ports in the United Kingdom from and to all countries. 



Nationality. 



British 

Gu'iuaiLM*. »••••••>• 

Norwegian « 

Dutch 

Danish 

Swedish 

French 

Belgian... 

Spanish 

lulian 

Russian... 

United Sutea. 

Austrian 

Greek... 

Portuguese 

Other countries... 

Toul 



1897. 



Entered. 



Tons, 
30,685,6x0 

«,7«o»35a 
1,604,630 

i.x76,X94 

1,073,68a 

916,376 

871,899 

7a8,5a5 

X47.784 
zax,466 
3a5,a69 
xa3,a57 
i6o,a20 

49,043 
59.89* 



40,429»74X 



Cleared. 



Tons. 
30,686,433 

«,73o,S5« 

X, 634,859 

x,x86,403 

z, 100,960 

940, aao 

853,806 

676,330 

724,043 

160,699 

X35,"a 
333,865 
Ma, 804 

X70,3as 

47,594 

xo9,a95 



40,623,288 



X898. 



Entered. 



Tons. 
30,442,620 

X, 973, 854 
x,8x5,S3a 

Z,92X,672 
1,2x0,960 

X, 028,477 

828,279 

701,354 
681,304 

«94.3o6 

«5i,o53 
«37,54a 
XM,754 
96,3*0 
37.848 
X4a,729 



40,778,604 



Cleared 



Tons, 

30.953.a78 
9.0x9.930 
1,832.456 
1,249.966 
X, 225, 763 

Xi<H3.843 
827.653 
702,541 
674,53a 
246,289 
170,738 
147,710 
125,176 
"a, 755 

35.394 
170,143 



41,538.186 



Tonnage of British and foreign steam vessels only^ entered and cleared coastwise, with 

cargoes only, at ports in the United Kingdom, 



Entered and cleared. 


British. 


Foreign. 


Toul. 




1897. 


Tons, 
96,031,058 
36,105,680 


Tons, 
84,861 
89.Z66 


Tons, 
36,115,919 
a6, 194,846 


Cleared .„ 






Toul........ 


53,136,738 


174,027 


53,310.765 




1898. 


Entered ,„ 


a6,370,358 
26,209,974 


96,918 
93,001 


96,467,976 
a6,995,975 


Cleared r 








5a, 573,33a 


189,919 


53,763,351 





Total number and tonnage of vessels in the United Kingdom registered under the mer- 
chant shipping acts, including Jersey, Guernsey, and the Isle of Man, 



Description. 


1897. 


Z898. 


Number. 


Tons nets. 


Tons gross. 


Number. 


Tons net. 


Tonsgrosa 


Sailing 


11.9" 
8,590 


a.589.570 
6,363,6oz 


3,758,358 

ZO,4OZ,909 


11,566 
8,838 


3,387,943 
6,6x3,9Z7 


3,550,8x9 
zo, 829,811 


^•*"*H» • 

fSteam ■,,-,■, 




ToUl 


20,50Z 


8,953,171 


13.159.560 


90,404 


9,001,860 


13.380,630 
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Numbtr and Ummage of saiiing and steam vessels built in the United Kingdom for the 

British merchant service. 



D cacrlptl on. 



Sailing 

Steam 

Total 



1897. 



Number. 



518 
536 



1.054 



Tons. 



«6,7a9 
4«5.538 



483,967 



189B. 



Number. 



705 



«.37o 



Tons. 



4«.839 
654,258 



^»997 



Tonnage of British and foreign vessels entered and cleared with cargoes emd in ballast at 

some of the principal ports to and from aU countries. 



Port. 



London 

Liverpool 

Cardiff ,. 

Hull 

Newcastle 

Southampton 

Glasgow.. 

Leith... 



1897. 



Z898. 



Entered. 


Qeared. 


Entered. 


Qeared. 


Tom, 


T01U. 


Tons, 


TVm. 


9,110,995 


6.686,734 


9.437.764 


7.158.438 


S»845>384 


5.415.667 


6.170.454 


5.998,348 


4,485,7^ 


7.504.9»7 


3.188,599 


S.SQ9.506 


a. 278,875 


1,869,107 


9,466,7x4 


8,160,766 


9,060,309 


3,150,199 


a.a47.334 


3.363.533 


«.573.<«6 


i»434.aS3 


1,548,684 


1.374 .9*7 


1,418,794 


3,009,669 


1.457.70s 


9,996,738 


966,949 


864,996 


1,093,819 


953.298 



Tonnage of British and foreign vessels entered and cleared coastwise, with cargoes only, 

at parts in the United Kingdom, 



Entered and cleared. 



1897. 

Entered 

Cleared 

ToUl 

1898. 

Entered 

Cleared 

ToUl 



British. 



Tom, 

31 .93a 1645 
30,894,879 



6a.757.517 



30,779,904 
30,369.540 



61.141.744 



Foreign. 



Tpm, 

138,725 
136,671 



275.396 



149,070 
134.551 



376,691 



ToUl. 



Tom, 
32.071.370 
30.961.543 



63.032,913 



30,914.274 
30,504,091 



61,4x8,365 



Sailing and steam vessels built for foreigners for war and mercantile purposes. 







1897. 


Z898. 




Number. 


Tons. 


Number. 


Tons. 




73 
xs6 


M,972 

Xd9«459 


3« 
X65 


3.<^i 
271,560 






...mi....... ..•..........•...#.....•••.........•••*.... ..•«...••. 


Total ....... 


M9 


168,430 


Z96 


X74»6ii 
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Vessels^ totmage^ and persons employed in home and foreign trade on all vessels {exclusive 

of inland navigation). 



Deacriptkm. 



X897. 



Sailing 
Steam .. 



Toul.. 



Z898. 



SaiUng 
Steam .. 



Total. 



Number. 


Tons. 


8.585 
6.838 


a.473iO»7 
6,45a.796 


X5.4a3 


8,925.813 


8,xo8 
7.099 


a,3xa,6g6 
6,768,03a 


i5.ao7 


9,o8o,7a8 



Persons 
employed. 



63.9x5 
177,016 

a40,93x 



59.167 
183,386 

a4a,553 



Shipbuilding at this port is purely local, being confined at present 
to yachts and very small vessels. The tonnage of vessels built here 
in 1898 amounted to only 6,132 tons, as against 2,636 tons in 1897. 

seamen's wages. 

There are three lines of steamers whose crews are practically all 
secured at this port — the American Line,* to New York; the Royal 
Mail, to South America and the West Indies; and the Union Line, to 
the Cape. The following are the wages paid per month : 



Clasa. 



First officer 

Second officer. 

Third officer... 

First eng^ineer... 

Second engineer....... 

Third engrineer 

Eng^ineers „. 

Firemen 

Coal passers. 

Able-bodied seamen 



American 
Line.* 



$120 
70 

70 
X50 
100 

85 
^o to 65 

40 
30 
as 



Royal Mail. 



$73<» to |8a.7S 
43-75 to 48.75 
31.75 to 39.00 
iax.7S 
77.75 to 87.50 
58.50 to 73.00 
48.75 to 58.50 
33.00 
z8.a5 to 33.00 

19.50 



Union Line. 



$68.25 to $87.50 
48.75 to 58.50 
31.75 to 39.00 
97.35 to zaz.75 
63.35 to 77.75 
48.75 to 58.50 

48.75 
83.00 
93.00 
X9.50 



18.35 to 



Southampton, October 5, iSgp, 



John E. Hopley, 

Consul, 



DUBLIN. 

The extent of the commercial marine of the United Kingdom of 
Great Britain and Ireland and of the British Empire, as per latest 
report available — that for the year 1897 — is as follows: 

United Kingdom: Tons. 

Steam , 6,363,601 

Sailing 2,589,570 

Total 8,953,171 

* Officers, enjfineers, deck department, and many firemen, coal passers, and teamen are shipped 
at New Yorlc 
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British Empire: Tons. 

Steam 6,836.965 

Sailing 3» 579> 477 

Total 10,416,443 

Lloyd's Register for 1898-99 gives the total tonnage of the United 
Kingdom and colonies, including both steam and sailing, as 13,665,- 
312 tons. 

The condition is said to be excellent. 

As the merchant marine of the British Empire is more extensive 
than that of any other country, its importance is manifest and its 
maintenance is absolutely necessary for the prosperity of the country. 

It has been the boast of Great Britain that, however its suprem- 
acy in other industries might be threatened by rival nations, the 
world's commerce is, for the most part, carried on in British ships. 
It also claims, at the present time, to be without a serious rival. 
But the more intelligent are beginning to foresee that competition 
is likely to arise by reason of the increased activity in shipbuilding 
in the United States, Germany, and Russia. 

GOVERNMENT SUBVENTIONS. 

The policy of this Government seems to be to promote its mer- 
chant marine by payments for the transportation of mails and sub- 
ventions for the use of ships for auxiliary naval purposes. 

The following figures are from the annual reports of the post- 
master-general. The amount paid for foreign and colonial packet 
service is as follows: 



Year ended March 31— 



Amount. 



X895 

1896 

1897 .«•• — .-.. 

1898 

Estimates made by rerenue department: 

1899 « 

1900 



;^778f9«7 
76a,34X 
770i943 
779.4x2 

836,350 
784. OSS 



13.790,648 

3.709.933 
3.75^.794 
3.793.008 

4.070,097 
3,815,604 



In the estimates for 1899, the amount appropriated for African 
service was increased ^48,000 ($233,592) over the estimate for 1898 
for service between the United Kingdom and Cape Colony. In the 
estimates for 1900, this amount was omitted. In the same year (1899) 
the contract for conveyance of mails from Liverpool to Callao was 
increased ^^6,500 (;p3i,632) and the following year (1900) reduced by 
;^8,5oo ($41,365). Making allowance for these two items, the amount 
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appropriated for the year ended March 31, 1899, would be;^78i,85o 
($3,804,883), and for the year ending March 31, 1900, ^£^786, 05 5 
($3,825,337). There was an increase of ^£'3, 000 ($14,600) for 1900 
for service between the United Kingdom and the United States, viz, 
^^130,000 ($632,645) for 1900, against ;;^i27,ooo ($618,045) for 1899. 
The estimated loss on the over-sea service is as follows : 



Year. 



X895 
Z896 
X897 
Z898... 



•••••«•»«••••• 



••••••••••••«•••••*•«••••••••••»•••• 



Amount. 



43XtS70 
439t9«> 
507.843 



3,100,936 

a. 140,773 
s,47>i4x8 



The postmaster-general's report for 1899 is not yet published. 

Subventions are paid to various companies for the privilege of 
taking some of their ships for war purposes. 

The following is a list of merchant steamers held at the disposal 
of Her Majesty's Admiralty, for use as armed cruisers in case of need, 
at the beginning of the present year, 1899: 



Ship. 



Campftnia * 

Lucania * 

Btniria 

Umbrla 

Aurania 

SerHa » 

Victoria* 

Himalaya * 

Australia* 

Arcadia * 

Oceana 

Britannia 

Rome 

Peninsular 

Oriental 

Valetta 

Massilia... 

Carthage 

Ballaarat 

Parramatta 

Bfajestic* 

Teutonic* 

Germanic 

Britannic 

Adriatic 

Empress of India *. 
Empress of China *. 
Empress of Japan *. 



Ctmard 

....M.dO .M..... 

....».do 

....mXIO .m 

....mxIo — 

.jio .M 

Peninsular and Oriental 

....M.dO .~« •• 

.......do — 

.....^do M 

.....«do 

......ddo ~. 

Ao 

.......do .~... 

....M.dO •» 

....MddO M 

......ddO 

>....~.do — 

.......do —. 

......xlo .~ 

White Star... 

....M^O 

....~.dO M. 

Ao 

.do 

Canadian Pacific Railway.... 

....M^O 

....mXIO m. 



Gross 
tonnas^e. 

* 


Indicated 
horse- 
power. 


xa,95o 


3o,uuu 


".952 


30,000 


8,zao 


M.500 


8,138 


H,5oo 


7.269 


9.500 


7.39" 


zo,ooo 


6,527 


7,000 


6.898 


10,000 


6,901 


xo,ooo 


6,188 


7.000 


6,z88 


6,000 


6.5*5 


7.000 


5.545 


5.500 


5.287 


5.000 


5.284 


5.000 


4.904 


5.000 


4.902 


5.000 


4.879 


5.000 


4.778 


4.500 


4.756 


4.500 


9.965 


x6,ooo 


9.984 


x6,ooo 


5,066 


5 sou 


5.004 


5.aoo 


3.888 


3.600 


5.905 




5.905 


10,000 


5.905 


xo,ooo 



Speed. 



ast 
aa 
ao 

X9H 
t6 

16K 

17 

18 

18 

»7 

«7 

X7 

t6 

SSK 

tsK 

ISK 

15K 

15 

X4« 

I4)< 

«>K 

«7 
x6 

«4 
z8 
18 
x8 



* Receives annual subvention. 
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The amount paid for subventions is not made public, but the 
Peninsular and Oriental Steam Navigation Company received ;^n,- 
625 ($56,573) each year for the years 1896, 1897, and 1898. 

In response to an order of the House of Commons, the Admiralty 
furnished a report* giving full particulars as to the merchant steam- 
ers chartered and employed by the Admiralty as naval cruisers, 
transports, etc., during the Egyptian campaigns 1 883-1 886. 

I am unable to find that any change of importance in the policy 
pursued by this Government has been made of late. 

WAR VESSELS. 



There are no war ships built in Dublin. 

The following, from Sell's Commercial Intelligence, London, April 
8, 1899, shows the tonnage of war ships built by the Government for 
nine years, the total cost, and the cost per ton: 

It is generally known that the rise in the prices of materials and the increased 
complexity of ships of war have caused the cost of naval shipbuilding to rise gready 
during late years. The following figures show the course of this movement: 

Output of Gifvemment dockyards. 



Year. 



i8qo 
1891 
189a 

X893 
1894 

1895 
1896 

1897 
1898 



Ves- 
sels. 


Displace- 
ment. 


ToUl cost. 


Co8tp< 




Tons. 






JC s. 


8 


33,520 


;Cz, 330,9x0 


$5,990,334 


49 


8 


68,xoo 


3.847fS90 


18,724,396 


56 zo 


9 


50.450 


3,930,430 


14,3X3,273 


58 


9 


3a. 400 


x.7a9f450 


8,4x6,368 


53 


8 


a6,7oo 


1.803,5x0 


8,776,783 


67 10 


8 


70,350 


♦ .399.<S9o 


31,411,091 


60 zo 


9 


73»970 


4,387,000 


30,863,685 


59 la 


4 


3«i«5 


1,753.700 


8.599*5x5 


55 


9 


73.090 


4f575.«ao 


32,a64,8az 


67 14 



$338.46 

274-95 
a8a.a6 
357.93 

3a8-49 
994.49 
990.04 
967*66 
3a9-46 



These figures show that between the years 1890 and 1898, there was an in- 
creased cost of nearly £i() per ton for the completed ship of war, which is. of course, 
a serious factor in the annual naval expenditure. 

SHIPBUILDING RETURNS. 

The following, from the same paper, shows total tonnage of every 
description under construction for quarter ended July 30, 1899: 

Lloyd's Register shipbuilding returns for the quarter ended June 30 shows that, 
excluding war ships, there were 568 vessels of 1,386,367 tons gross under construc- 
tion in the United Kingdom at the close of the quarter, as compared with 580 



* Copy of report, aent by the cootul, hat been trananitted to the Commlnioner of Navlgatioo. 



124 



MERCHANT MARINE OF FOREIGN COUNTRIES. 



vessels of 1,322,068 tons gross at the corresponding period of 1898. Of the steam 
vessels under construction, 541 were of 10,000 tons gross or more. The total num- 
ber of British war ships under construction was: At royal dockyards, 18 vessels of 
166,970 tons displacement; at private yards, 40 vessels of 183,230 tons displace- 
ment. The total number of foreign war ships under construction at private yards 
in this country was 27 vessels of 101,875 tons displacement. 

If the construction of war ships everywhere should cease, it 
would naturally — foil owing the law of supply and demand — cheapen 
the cost of building merchant ships by causing those mechanics now 
at work on war ships to seek employment at the yards building 
merchant vessels, thus making a larger supply of labor; and, unless 
the building of merchant vessels were largely increased, would cause 
a reduction in wages. Also, a lessened demand for such material 
as is used in the construction of both classes of vessels would nat- 
urally reduce the price. These together would in time, all things 
being equal, cause a considerable reduction in the cost of construct- 
ing merchant vessels. 

The following shows that it requires about one-half of the new 
construction to replace the loss by shipwrecks, abandonment, etc. : 

THE ANNUAU LOSS OF SHIPPING.* 

Not many people appear to be aware of the large extent to which the replace- 
ment of tonnage is required for the mercantile marines of the world inconsequence 
of losses at sea by wrecks, collisions, and otherwise. Lloyd's Register has this 
week issued a statement which makes this loss very clear, and from which it would 
appear that the loss from different causes for a single quarter is at the rate of over 
1,000,000 tons a year for the twelve principal maritime countries, being about one- 
half of the total tonnage constructed throughout the world in the year 1898, when 
the new tonnage was greater than in any previous year. Nearly one-half of the 
whole loss is accounted for by wrecks, and the rest is due to vessels being aban- 
doned, condemned, burnt, foundered, collided, and missing. 

The following figures show how the vessels removed from the registers of dif- 
ferent countries for the quarter ended December 30, 1898, were disposed of: 



Description. 



Abandoned at sea 

Broken up, condemned, etc 

Burned 

Collision 

Foundered 

Lost, etc 

Missing 

Wrecked 

TouL 



4«4 



Num- 


Gross 


ber. 


tonnage. 


53 


37.948 


S3 


3'.7«a 


8 


7.S65 


a4 


19,361 


87 


15.658 


7 


4.X77 


38 


«>.399 


904 


196, xz8 



a6a,938 



* From Sell's Commercial Intelligence, April 99, 1899. 
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The following figures show the gross tonnage on the registers of the different 
countries and the percentage of the vessels and tonnage owned by each country 
that was lost during the quarter: 



Flag. 



British: 

United Kingdom 

Colonies 

United States of America. 

Austro-Hungarian 

Danish 

Dutch 

French 

German 

lulian 

Norwegian 

Russian. 

Spanish 

Swedish 



Steam and sailing 
vessels owned ac- 
cording to Llovd's 
Register book. 



Num- 
ber. 



a,og9 

3.«5o 
a84 
760 

383 

1,604 

z,x6a 

a,663 

I.X59 
7x2 

«.373 



Tons. 



12,587,904 
1,077,408 
a •448,677 

349.8x4 
422,856 

444.450 

».«79i5i5 
2,xz3,98i 

855.478 

1.643.2x7 

594.434 

6ax.X43 

552.785 



Percentage lost 
(steam and sailing^ 
vessels together). 



Vessels 
owned. 



Per cent. 
0.78 
x.z 
3.21 
1.06 
0.92 
2.6z 

X.22 

z 

Z.29 
2.67 

1.64 

0.4a 
a.qi 



Tonnage 
owned. 



Per cent. 

0.69 

0.97 

2.18 

'.3S 

x-43 
2.05 

0.55 

0.3X 

X.42 

x-94 
1.Z9 

0.56 

2.69 



From the above table, it appears that the percentage of loss to the total tonnage 
owned was less in the case of the United Kingdom than in that of most of the other 
countries tabulated, but was more than that of Germany, France, or Spain. 

SUPERVISION OF MERCHANT MARINE. 



Her Majesty's Privy Council consists of over two hundred mem- 
bers, and the Board of Trade is a committee of the Privy Council 
for trade, and not a board of trade as understood in the United 
States. 

This committee, besides supervising the merchant marine, takes 
cognizance of railroads, fisheries, harbors, bankruptcy, weights and 
measures, labor, general statistics, etc., and publishes regularly the 
Board of Trade Journal. 

As far as my observation goes, the policies of other nations are 
not criticised here, nor copied. On the contrary, other nations are 
copying the policy of this country. Some of the British colonies, 
notably Victoria and Queensland, have adopted the policy of paying 
bounties upon the export of agricultural products, such as green 
fruits, frozen or chilled meat, and wool. They propose also to offer 
a bonus on the export of honey, tobacco, flax, and hemp, which 
would tend to increase their exports, creating freights for the British 
merchant marine. 

Every city of any size throughout the Kingdom has a chamber 
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of commerce, board of trade, or some such organization. These, 
in turn, have. an association of chambers of commerce, which holds 
stated meetings, either in London or with some chamber in the prov- 
ince, to which the several chambers of commerce send representatives. 
At meetings of both local and associate chambers, discussions on 
business matters are held, resolutions adopted, and committees ap- 
pointed to bring to the notice of the Board of Trade or Parliament 
any alleged wrongs or injuries to any of the various interests. 

SHIPPING rings: differential freights. 

The following extract from a meeting of the Associated Chambers 
of Commerce in London, held March 25, 1899 (at which Ambassador 
Choate was present), explains itself: 

On the motion of Sir A. Hickman, M. P. (Wolverhampton), seconded by Mr. 
Goodman (Birmingham), a resolution was passed declaring that the maintenance 
of shipping rings, by the action of which goods were charged higher freights from 
British than from foreign ports, was most injurious to our trade, and urging the 
Government to discontinue the payment of any subsidies to shipping lines which 
gave preferential rates to goods from foreign ports. Other resolutions were passed 
expressing the opinion that the 6d. stamp for bills of lading was a severe tax upon 
home traders, and requesting the executive to endeavor to have it reduced to a id. 
adhesive stamp, which should suffice for bills of lading for goods shipped by inland 
navigation or coastwise. 

That the existence of shipping rings is a great injury to British 
merchants, there seems to be no question. 

In addition to complaints made and resolutions adopted at meet- 
ings, letters are written and published in the newspapers, and edito- 
rial articles are printed in the influential journals, to bring to the 
notice of the general public as well as of the authorities the evils 
of which complaint is made. 

The following is from an editorial in Sell's Commercial Intelli- 
gence of February 4, 1899: 

Shipping rings are quite as crying an evil as monopolist railways. They have 
done a great deal to shut out British manufactures from the Indian, Chinese, Japa- 
nese, South African, and other markets. The evil would not seem to be so formid- 
able did it not happen that the very shipping firms that are not subsidized by our 
own Government carry goods to the East and elsewhere more cheaply from conti- 
nental ports than from our own. This impeachment is not denied; but it is argued, 
in justification, that if the traffic was not taken at low rates it could not be got at 
all, because of the excessively low rates quoted by continental shipping firms. 
This may very well be, but it does not make the evil nor the grievance any the 
less. The matter, of course, is one that Parliament can not deal with, except in 
relation to thie payment of what are usually called subsidies for carrying the 
mails. But private traders can deal with it by raising the needful capital to estab- 
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lish rival lines. In this respect, railway and shipping conditions are on a very dif- 
ferent basis. Tbe private trader can not build opposition railways, because tbe; 
would be ultra vires of the powers conferred by Parliament on existing lines. 
But tbcre is no reason why other steamship lines should not be established, except 
tbe probability that they could not be made I" pay unless a large percentage of 
merchants and others agree lo ship only by the new lines. With such a provision, 
the present system of diflerenlial freights could be broken down without much diffi- 
culty, and the sooner an aiiempt is made in this direction the better, if the trade in 
the East still left to us is to be much longer retained. 

The following, from the same paper of June 8, 1899, covers a 
great deal of ground: 

For the last ten or twelve years, there has been almost as much of a strain in 
the relations of shipping companies and traders as there has been in the relations 
of traders and railway companies. The reason is not far to seek. The shipping 
companies, as a rule, arc naturally desirous lo get as large a slice as they can 
of tbe cost of carrying freight to and from the United Kingdom, not only as against 
the competition of other steamship companies at home, but also as against similar 
companies abroad and in the leading foreign ports. The railway companies en- 
deavor, by every means within their power, to get monopolies of particular trades 
and districts, and when Ihey fail lo accomplish this result, they agree between 
themselves to carry traffic under conditions which practically get rid of competition 
as to rates, although not necessarily as to routes or facilities. In shipping trans- 
portation the same conditions apply. It is many years since it was discovered in 
this country that "where combination is possible, competition is impossible." 
Hence the organiiaiion of freight rings, which aimed at securing tbe monopoly of 
particular trades and markets. The principal markets that were affected by this 
movement were those of South Africa, India, Australia, China, and Japan. The 
so-called " conferences" thus established sought 10 make contracts with shippers 
which bound them to ship all their goods to particular igarkets by certain lines, 
offering as a consideration for doing so a certain amount of rebate on the usual 
tariS. usually ranging from 7 10 12 per ceni of the nominal charge. At tbe same 
time', the shipping rings crushed out the competition of private and outside freight 
vessels by withdrawing rebates from the shippers who supported them, and gen- 
erally making it uncomfortable for those who dealt with any shipowners outside 
the ring. The ring was, in one case, brought to book as to its methods and opera- 
tions — in that of the Mogul Shipping Company, in which China merchants were 
warned that if they shipped by particular vessels they would lose the rebate other- 
wise allowed. Not only so, but the combination cut rates to such an extent as to 
make tbe competition of the Mogul Company all but Impossible, and this ulti- 
mately led to legal proceedings being taken against the ring for an unlawful con- 
spiracy to deprive particular parties of their share of the trade. In the result* the 
courts ruled that tbe combination was not illegal, was not in restraint of trade, and 
was not amenable to corruption or bribery, so long as false rumors, intimidation, or 
fraud were not made use of to destroy the competition ofothers. Up to the present 
time, this decision has been accepted as final, and hence the shipping companies 
it liberty to make whatever arrangements they please lo keep up 
les so far as they can. It is true that there has al! along been a 
□f competition, but it does not am6unt 10 a great deal in the case of 
Indian and Australasian freights. 

The average freighter, moreover, is usually lied to the ring by considerable re- 
bates, which arc canceled if the freighter ships by other vessels, and by threats 
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thai the ring vessels will not cariy at all except under conditions nbicb a 
embarrassing and difficult to comply nilh. 

Another drawback with which traders have long had to contend, and which si 
ousty injures the industry of Great Britain in relation to foreign markets, is the 
lower rates of freight at which traffic is carried from continental than from British 
ports. For a number of ycais, freights Irom Germany and Belgium were about lo 
per cent on the cost of the iron and steel exported, whereas from London and 
Liverpool the average freights were about isjj per cent of the cost of the iron 
and slcel exported. In other words, some of the most powerful companies made 
a practice of carrying from Antwerp to Bombay or Calcutta for los, (^2.43) per tun, 
while the freight from London or Liverpool was l^s. 9d. (^3.83). It might be sup- 
posed that continental steamships were able to carry, and did carry, at lower rates 
of freight ihan British steamships because they were more largely subsidized. 
Such, however, is not the case. Within the last few months the total amount paid 
as subsidies by the German Government amounted lo jC3il3,750 {(1,672,859) a year, 
while the similar postal subsidies paid to British steamship companies amounted to 
nearly as much again, or jCbss.s^b {$3,l^q.t(>S) a year. Naturally, the fact that 
British freight charges have been from 40 to &o per cent higher than those charged -« 
on the Continent has greatly helped Germany and Belgium in all the markets of H 
the East. It has enabled those countries to secure a very large slice of our colo. 
nial and Indian markets that would otherwise have been difficult, and perhaps Im- 
possible. With the same rates of freight as those paid from continental ports, 
British traders would have had a much larger share of the trade of India, Aus- 
tralasia, and South Africa than they have had or possess at the present time. To 
maintain [heir monopolies, [he shipping' rings have been resorting to some anoma- 
lies that have naturally evoked a large amount of indignation and resentment as 
well as loss. Many cases of this sort might be cited. A typical case is that of the 
American shipper of cotton goods, who, according to evidence recently submitted 
by the Blackburn Chamber of Commerce, could ship to Shanghai via Liverpool for 
15s. bd. {$6.20) per ton, while the English merchant who ships from the same 
port has been called upon to pay 40s. ($9.73). Another similar case is that of wine 
exports, which, according lo Mr. Chamberlain's blue book on the trade of the Brit- 
ish Empire, are exported from German ports lo Victoria as low as gs.{$3.ig) per ton, 
against l5s. ($3.89) charged by steamship companies from Liverpool. Still an- 
other ease is a freight rale of 57s. fid. ($13.99) fr*"" New York to London, against a , 
freight of only 30s. ((7.30) from New York 10 Shanghai. These cases might, how- 
ever, he multiplied indelinilely. In a paper read last year before the British Asso- 
ciation, Mr. J. R. Galloway estimated that shippers of cotton goods to Calcutl* 
paid relatively 79. Bd. {J1.87) per ion more than the rate ruling lo Bombay, and 
that this was equal to an overcharge of more than ^47,000 (^228.726) a year on the 
actual amount of trade carried; while the Hamburg rate lo Singapore was 22s. 6d. 
($SA7\ or less than half the rale charged for similar freight when carried from 
Hamburg, whether in German or British bottoms. 

Complaints of differentia! freights discriminating against British J 
exporters are made. 

Tlie following is from the same paper of April 15, 

A remarkable letter from Mr. F. Brillaln appears in the Sheffield Telegraph, 
showing how Germany fosleis her industries and commerce, 
count of her "scientific system of protection" and judicious encouragement of herfl 
mercaatile marine, be calls attention to another important item which greatly ti 
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against British exporters — the question of freights^— and appends a list which is of 
itself sufficient to account for the loss of British trade, without any of the concomi- 
tant failings on the part of our merchants, of which our consuls so frequently com- 
plain. Here is Mr. Brittain's list of freights: 



List of freights. 



Hardware, 

New Yorlcto Sydney per ton. 

London to Sydney... do.... 

New Yorlc to New Zealand do.... 

London to New Zealand, by same shipowner do.... 



Iron. 

Amsterdam to Java, via Liverpool, including transshipment.. .do.. 

Liverpool to Java direct, same shipowner. do.. 

New Yorlc to Australia.. do.. 

Liverpool to Australia do.. 



Cotton good*. 

United StatM to Shanghai, via Liverpool- do 

Liverpool to Shanghai, same shipowner^.. do 

Birkenhead to China per 40 cubic feet.. 

New York to China. do 

Antwerp to China do 



Freight charges. 



s. d. *. d. 

1$ o 

40 o 

xo o 

3a 6 



90 o 

30 o 

S o to 10 o 

15 o to 25 o 



26 6 

47 6 

40 o 

32 6 

19 6 



$3.65 

9-73 

a-43 
7.9X 



4.87 

7-30 

$1.22 to a. 43 

3.65 to 6.08 



6.45 
XZ.46 

9.73 
5-47 
4.74 



Another complaint arises by reason of the selling of British-made 
ships to other countries, causing serious competition for British ex- 
porters. The paper above quoted, March 25, 1899, says: 

Seeing how greatly Great Britain is dependent on ships and shipping for her 
prosperity, the warning that Mr. Consul-General Hertslet gives in his report from 
Havre, which we publish in another column, is a timely one. He says: 

"The tendency of British sailing-ship owners to sell their vessels to Norwegian, 
German, and other foreign buyers seems to be on the increase. The ships trans- 
ferred are not merely old and well-used ones, which are generally sold to Nor- 
wegians, who are able, owing to the less restricted laws of Norway, to make use of 
them under conditions which are impossible to British owners. If such only were 
the case, there would be nothing to call for special comment; but among the ves- 
sels sold during the year was a modem sailing ship of 2,932 tons, built and equipped 
with the latest improvements, a ship which, with its great carrying capacity and 
comparatively small cost for maintenance, might have been expected to be a source 
of profit to its owner. The fact seems to be that Scandinavians and Germans, to 
whom British sailing ships are mostly sold, are able to run them on more economical 
principles, both in regard to the rates of pay and the maintenance on board of the 
officers and crew, than is possible under the British flag." 

MATERIALS FOR SHIPBUILDING. 



The principal metallic materials used in shipbuilding are pro- 
duced in this country. The timber, or lumber, is mostly imported, 
s c R — M M 9. 
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WAGES. 



The weekly wages paid in shipyards are 



Workmen. 



Pattern makers 

Machinists 

Riveters 

Ship carpenters 

Joiners 

Painters. 

Furnace men.~ 

Riggers 

Plumbers 

Sheet-iron workers. 

Iron molders. 

Brass molders 

Laborers 



Wages. 



Shillings. 




36 


I8.76 


36 


8.76 


36 


8.76 


36 


8.76 


36 


8.76 


36 


8.76 


45 


10.94 


36 


8.76 


36 


8.76 


40 


9-73 


40 


9-73 


36 


8.76 


Z8 to 31 


$4.38 to 5.11 



The average monthly wages paid in this port in foreign trade 
steam and sailing vessels are: 



on 



Class. 



Seamen 

Boatswains 

Carpenters. 

Quartermasters 

First mates 

Second mates 

Firemen on steam vessels^ coal passers, and oilers 

First engineers 

Second engineers 

Third engineers. 



Wages. 



£s 


1^4-33 


6 


29.20 


7 


3407 


7 


3407 


zo 


48.67 


8 


3893 


6 


29.20 


12 


58.40 


10 


48.67 


6 


ao.so 



COSTS OF TRANSPORT. 



The following, showing the cost per ton per mile of running a 
modern cargo steamer, with coal at 20s. ($4.87) per ton (from Sell's 
Commercial Intelligence of July 22, 1899), is of interest: 

It is a well-known fact in connection with steam navigation that a modern 
cargo steamer, with coal at 20s. ($4.87) per ton, is able to carry 100 tons of paying 
load I mile for o.377d. (0.76 cent) for coal alone, or oj^d. (1.77 cents) if the cost 
of working the ship and insurance be included. Railway transport is considerably 
dearer in fuel and in everything else. To haul 100 tons of paying load for i mile 
on an ordinary railway line, at ordinary coal prices, costs. b.57d. (1.15 cents) for 
that item alone, while the whole working cost, taking it at 50 per cent of gross re- 
ceipts, would be I id. (22 cents) per mile for haulage. Traction engines cost about 
3d. (6 cents) and horse haulage about gd. (18 cents) per ton per mile under normal 
conditions. But until 1854, marine engines had never been made which consumed 
less than 4^ pounds of coal per indicated horsepower per hour, which is practically 
three times as much as the fuel consumption of modern practice. 
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The cost of coal is a very important element, not only in the 
running of steamships, but in building the same. Complaints are 
bitter from both owners of ships and builders of the advance in 
price not only of coal, but of building material. 

The following statements show that the ocean transportation 
business has been, and still appears to be, very profitable. 

The Peninsular and Oriental Steam Navigation Company's report 
shows net earnings for the year ending September 30 — 



Year. 



1896 

1897 
X898 



Net earnings. 


Ves- 
sels. 


^473. 959 
493,497 
45«.«S7 


$a,3o6,5ax 
3,401,600 

a.«95.S55 


85 
85 
89 



Tonnage. 



a93f986 
a86,734 

307.743 



Capital, including ;£8oo,ooo ($3,893,200) 3^^ per cent debentures, 
;^3, 120,000 ($16,059,450). 

Much of the larger part of the earnings was applied to repairs, 
renewals, reduction of book values, general maintenance, and inter- 
est, showing conservative management. 

The dividends paid were equivalent to 7^ per cent in 1896, 9 per 
cent in 1897, and 7^ per cent in 1898, on a capital of ;^2,32o,ooo 
($12,166,250). 

An analysis of the annual report of the Cunard Steamship Com- 
pany, Limited, shows net earnings for the years — 



Year. 



1896... 
1897... 
X898... 



Net earnings. 


Ves- 
sels. 


£MS,»Si 

3X4t459 
249,406 


$x,X93,a85 
x.<H3»«5 
«,ax3»734 


30 
3X 

87 



Tonnage. 



"6.993 
"9.ai5 
«M.33a 



Much the larger part of the net earnings is devoted to depre- 
ciation of ships and insurance reserve fund ; dividends at the rate 
of only 2^ per cent being paid in 1896 and 1897, and 3^ per cent 
in 1898, on a paid-up capital of ;^i, 600,000 ($7,786,400). 

This company has no debenture or other stock, all being common. 

The following, showing the extremely conservative management 
of this company, is from the balance sheet for year ended Decem- 
ber 31, 1898: Total cost of the existing fleet, including spare gear 
outfits, machinery, etc., and wharf properties, ;^3, 840,326 ($18,688,- 
949); charged to depreciation, ^^2, 133,410 ($10,382,239); present 
book value, ;^i, 706,916 ($8,306,710). In addition to this low valua- 
tion, the company has insurance and reserve fund and profit and 
loss accounts of ;;^404,oo5 ($1,966,090). 
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DIRECT COMMUNICATION WITH IRELAND. 

The great advantage of direct communication by steamers is 
manifest, particularly in the case of Ireland. A line of steamers 
sailing direct from Baltimore to this port and Belfast enables mer- 
chants in the United States, in those places contiguous to, or on a 
line of railroad communicating with, Baltimore to sell and deliver 
merchandise here that could not be sold if the same had to be 
shipped via Liverpool, Glasgow, or any other port in England or 
Scotland. The cost of transshipping, high freights across the Irish 
Sea, aiid losses caused by additional handling would practically 
prohibit the trade. 

I am pleased to state that this direct trade is largely increasing, 

Joshua Wilbour, 
Dublin, August j?p, /<fpp. ConsuL 



GLASGOW. 

The* port of Glasgow ranks high in point of importance as a ship- 
ping center of the United Kingdom. Although inferior to Liverpool 
and London as regards actual imports and exports, the amount of 
shipping owned in Glasgow is exceeded only by that owned in London 
and Liverpool, and, when the large amount of shipbuilding contracted 
on the Clyde is taken into consideration, its position in the shipping 
world assumes large proportions. In addition to a great number of 
steamers trading to and fro, Glasgow has regular lines to and from 
all parts of the world, many having their headquarters in Glasgow, 
chief among which may be mentioned the Allan, Anchor, Donaldson, 
Clan, City, Gulf, and Mutual tines and the firms trading to Spanish 
ports. At present, the mercantile marine of Glasgow is in an ex- 
ceedingly prosperous condition, freights being well sustained and 
the value of shipping proportionately increased. 

war ships and EFFECTS OF BUILDING UPON MERCHANT VESSELS. 

The construction of war vessels on the Clyde has a material influ- 
ence on the price of shipbuilding material of every kind, and conse- 
quently owners of merchant vessels have to cope with enhanced 
prices for steel plates and labor. When the Government announces 
that it is sending out tenders for war vessels, the steel market rises 
at once, and manufacturers send out enhanced quotations for their 
various brands. There has never been a time in the history of Clyde 
shipbuilding when so many war vessels have been under construction 
as during the last twelve months. Owners of merchantmen who could 
delay ordering new vessels for a time waited to see if they could get 
better terms, but the market is still rising, in consequence of the in- 
creasing scarcity of material and delay in deliveiy. The Admiralty, 
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in fact, must have vessels built by a specified time, at whatever cost 
to the builders themselves, and consequently the owners of all other 
kinds of craft are forced to pay more money for their new vessels. 
During the past seven months, material has in this way increased 25 
per cent and labor 15 per cent for the higher classes of workmen. 

The war vessels presently building ^nd being fitted out on the 
Clyde are as follows: Asahi, 14,250' tons displacement and 15,000 
horsepower, for the Japanese Government, by the Clydebank Engi- 
neering and Shipbuilding Company; Sutlej\ 12,950 tons displace- 
ment and 13,500 horsepower, for the British Government, by thtf 
Clydebank Company; Baccheute^ 12,950 tons displacement and 13,500 
horsepower, for the British Government, by the Clydebank Com- 
pany; Aboukir^ 14,000 tons displacement, 18,500 horsepower, for 
the British Government, by the Fairfield Shipbuilding and Engi- 
neering Company; Cressy, 14,000 tons displacement, 18,500 horse- 
power, for the British Government, by the Fairfield Shipbuilding 
and Engineering Company; Osprey, torpedo-boat destroyer, 308 tons 
displacement and 6,000 horsepower, for the British Government, by 
the Fairfield Company; Recruit^ torpedo-boat destroyer, 308 tons dis- 
placement and 6,000 horsepower, for the British Government, by the 
Clydebank Company; a torpedo-boat destroyer, 308 tons displace- 
ment and 6,000 horsepower, for the British Government, by the 
Clydebank Company; Thistle^ third-class cruiser, 700 tons displace- 
ment, 1,300 horsepower, for the British Government, by the London 
and Glasgow Shipbuilding and Engineering Company ; Africa^ 14,000 
tons displacement and 25,000 horsepower (first-class armored cruiser), 
for the British Government, by the Fairfield Shipbuilding and Engi- 
neering Company; Bedford^ first-class cruiser, 9,800 tons displace- 
ment and 15,000 horsepower, for the British Government, by the 
Fairfield Shipbuilding and Engineering Company; Monmouth^ 9,800 
tons displacement and 15,000 horsepower, for the British Govern- 
ment, by the London and Glasgow Shipbuilding and Engineering 
Company ; Falcon^ torpedo-boat destroyer, 400 tons displacement and 
6,000 horsepower, for the British Government, by the Fairfield Coni- 
pany; Ostrich^ torpedo-boat destroyer, 400 tons displacement and 
6,000 horsepower, for the British Government, by the Fairfield Com- 
pany; troopship, 6,000 tons displacement and 7,000 horsepower, for 
the Indian Government, by the Fairfield Company. 

Last year (1898) eight war vessels were launched from Clyde 
yards, with a total displacement in tons of 40,108. 

GOVERNMENT SUPERVISION. 

The marine department of the Board of Trade has full control 
over the merchant marine of the United Kingdom. Such control is 
here carried on by the local officials of that body. They have power 
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to detain ships in cases where the load line or other acts are insuf- 
ficiently observed ; have the superintendence of crews and are ex- 
aminers of provisions; grant certificates to duly qualified masters 
and mates ; appoint courts of inquiry in cases of collision and wreck, 
and in general supervise all British vessels entering the port. As 
to recommendations for its betterment, they have raised the stand- 
ards of examinations for masters and mates, appointed inspectors 
for regelating seamen's food, etc. 

MATERIAL USED IN SHIPBUILDING. 

As to the material used in the construction of ships, an explana- 
tion is necessary. The principal part of it is mined and manufac- 
tured round about the Clyde area. Some eighteen years ago, not a 
single steel plate was made in Scotland, and in all the big specifi- 
cations, but more particularly Government vessels, the name of Cam- 
mell & Co., Sheffield, appeared as indispensable to the conditions 
of the contract for supplying the material. Now, there are in Scot- 
land, but mostly in the Glasgow district, at least a dozen firms which 
roll all kinds of steel plates aiid angles and supply the shipbuilders. 
The present prices of steel plates and angles (iron is now all but obso- 
lete) are as follows: Steel ship plates, $37.10 per ton; boiler plates, 
$42.58; steel angles, $35.28; iron bars, $37.71 ; iron ship plates, $36.49; 
angles, $34.66. Hematite pig iron is now $17.51 per ton, against 
$12.65 at the same date last year. Pig iron is manufactured near 
Glasgow. Keen competition, however, is maintained with Middles- 
borough and other largcf centers in England and Wales. Of course, 
in the fitting up of a full-powered first-class passenger steamer a lot 
of brass and copper is required. Fine wooden fittings are used, 
and the material is pine and cedar for the decks, etc. This can be 
obtained in Glasgow at from 8 to 12 cents per square foot. For 
the internal fittings mahogany, at from 12 to 26 cents, is largely used. 
Teak wood is indispensable in high-class ships, and the price of it is 
about 10 per cent higher. United States woods, Canary whitewood, 
and others, are sometimes preferred by certain ship builders and 
owners. Most of the woods are imported. 

PRICES OF SHIPS AND STEEL. 

Coming to the prices of ships, a large question is necessarily in- 
volved. So far as the mercantile marine is concerned, the variation 
is remarkable. The Cunard Line furnishes a good example. The 
Campania dLtid Lucania, sister ships, 12,950 gross register tons and 
30,000 horsepower each, cost about $2,435,683 each, and could not 
be built to-day for anything like that money. Two steamers for 
the Castle Packet Mail service between South Africa and the Cape, 
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built at the same yard as the Cunarders (the Fairfield Shipbuilding 
and Engineering Company), each about 10,000 tons gross register 
and 15,000 horsepower, cost some $1, 459,950 each, or $145.99 per 
ton. Other well-appointed passenger steamers, with engines to drive 
them at from 12^ to 15)^ knots, cost about $97.33 to $121.66 per 
ton; first-class river steamers, from $136.26 to $160.59 per ton; 
coasting passenger and cargo steamers, from $72.99 to $107.06; and 
the usual '* tramp" of fair dimensions, say from 4,000 to 6,000 tons, 
at from $37.71 to $51.09 per dead-weight ton. The war vessel, how- 
ever, comes out heavily in price, according to her class, and the 
little torpedo catcher, with her small tonnage and great horsepower, 
heads the list at about $291.99 per ton; then follow the quick dis- 
patch boat at $267.65; belted cruiser, at $257.92; and line-of-battle 
ship, with heavy armament, such as the Ramillies^ at $243.32. Sail- 
ing vessels are now all but unquoted. Indeed, with the heavy list 
of nearly 500,000 tons on hand building all over the Clyde ship- 
building area^ only two sailing craft (exclusive of yachts) are on the 
stocks. 

WAGES IN SHIPBUILDING YARDS. 

The following are the rates of wages ruling in the Clyde ship- 
building and marine-engineering trades, fifty-four hours per week: 



Workmen. 



Engineers (general)...?.per hour... 

Pattern makers do 

Fitters (general, and not on piece* 
work) per hour- 
Turners (iron and Bteel)»...do 

Molders (brass) do 

Molders (general) do 

Boiler makers (on *stab wages), 
per hour 

Hole borers (*8Ub) per hour... 

Holders-on ('stab)... do 

General iron-workers* wages, not 
on piece, and engaged by the 
builders per hour... 

Ship joiners (members of the As- 
sociated Carpenters and Join- 
ers* Society of Scotland), per 
hour 

Shipwrights (members of the 
Associated Shipwrighu' So- 
ciety of England and Scot- 
land) per hour... 

Blacksmiths (members of the As- 
sociated Blacksmiths Society 
of Scotland). per week... 

Hammer men (two trade soci- 
eties) per hour... 

Holders-on (a). do.... 




|u.i6 
•>7 

.t6 
.z6 
.ao 
.XT* 

.x8 

.«7 
.x6 



.z8 



17 



«7 



6.56 
$j.iQ to 3.04 



Workmen. 



Plumbers (special men en- 
gaged) ...per hour... 

Cabinetmakers (general), per 
hour 

Riveters: 

First...perday of 9?^ hours- 
Second Ao 

Plate setters. .do 

Plate laborers and adjusters, 
per day of 9^ hours. 

Laborers (general), per day of 
9^ hours 

Brass moldersi... per hour... 

Cabinetmakers (a large amount 
of this class of work is done 
by contract outside the yards), 
per hour... 

Special turners and model mak- 
ers ...per week... 

Special metal workers and lofts 
men per week... 

General laborers. per hour... 

Draughtsmen (ship and engi- 
neer) on Clyde. per week... 

Store men (shipbuilding and en- 
gineering).. per week... 

Painters (general) and red- 
leaders. per hour... 



Wages. 



$0.90 

I0.Z7 to .19 

3-65 to 4.38 
3.65 to 4.38 
a.z9 to 3.04 



z.aa to Z.70 

.97 to Z.23 

.17 



•17 
6.8z 

10.9s 
.11 

6.08 to ia.z6 

7.29 to X3.Z6 

.Z3I to .15 
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In the riveting trade, one man arranges to do various sections of 
the shell plating of a steamer for so much, according to the size and 
weight of the plates, and engages what is known as a ^' squad." 

WAGES OF SEAMEN, ETC. 

The average monthly wages paid from the port of Glasgow to 
seamen, engineers, etc., of every rating vary according to the trade 
in which the men are employed. On the Atlantic, the royal mail 
lines — such, for exaniple, as the Cunard, White Star, American, etc. — 
pay captains, officers, seamen, engineers, etc., special rates, but none 
of those lines sail from Glasgow. The only regular lines, in fact, 
sailing between this city and United States ports are the Anchor, 
Donaldson, and Allan, and the wages in these three companies are 
as follows, per month : 

Captains (according to the size and passenger accommodation of 

ship and length of service) $97. 33 to $121. 66 

First officers 60. 82 to 72.99 

Second officers '48. 66 to 60. 82 

Third officers 36.49to 48.66 

Boatswains 24. 33 

Quartermasters 23. 11 

Ordinary seamen (mail steamers)..... 19.46 

Firemen and stokers... 20.68 to 21.28 

Coal trimmers, oilmen, etc 19.46 

First engineers (many, like the captains, with an annual salary)... 87. 59 to 116. 79 

Second engineers 58. 39 to 87. 59 

Third engineers .^ 38.93 to 58.39 

• 

In the East India trade, the conditions are somewhat different, 
as all the leading lines sailing from Glasgow to East India ports, in- 
cluding the City, Clan, and Anchor (eastern port section), employ 
Lascar seamen, who receive not more that $4 per month. The cap- 
tains and officers, and also the quartermasters, however, are paid 
about the same rates as on the Atlantic ; the engineers and all em- 
ployed about the engines and boilers receive 5 per cent less. 

Then there is what is known as the ocean tramp steamer. Her 
mission is to go anywhere and pick up a cargo. Sometimes, she is 
partly owned by the captain and officers, but under ordinary cir- 
cumstances the wages in such vessels are from 7^ to 10 per cent 
less on all ratings compared with the regular lines. 

So far as the sailing ship^which is fast disappearing from the 

sea — is concerned, the rate of pay, of course, varies a good deal, but 

the average for captains may fairly be stated at from $72.99 to $97.33 

per month; first officers, $36.49 to $48.66; seconds, $29. 19 to $38. 93; 

and thirds, $24.33 ^^ $29.19. 

Samuel M. Taylor, 

Glasgow, October 20^ iSpp, Consul. 
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DOMINION OF CANADA. 

The natural maritime situation of Canada is admirable. Its 
shores are lapped by the two great oceans, while the interior is con- 
nected with the oceans by the most wonderful lake system on the 
globe, mighty rivers, and a canal system unequaled by that of any 
country of like population. 

The whole British Empire, including the United Kingdom and 
the colonies, has a tonnage of 9,760,043; the United States ranks 
second, with a tonnage of 1,837,729; Germany third, with a ton- 
nage of 1,572,665; Norway fourth, with a tonnage of 1,542,822; 
France fifth, with a tonnage of 8ai,i64; Italy sixth, with a tonnage 
of 730,953; Canada seventh, with a tonnage of 693,782. Russia fol- 
lows Canada, with a tonnage of 676,540; while Spain ranks ninth, with 
a tonnage of 506,455. Canadians might be gratified with this show- 
ing were it not for the fact that, twenty years ago, Canada ranked 
much higher than at present. In the year 1878, the tonnage of the 
Canadian vessels was 1,333,015 tons — nearly twice as gre^t as it is 
to-day. The tonnage of vessels built in Canada in the year 1875 was 
188,098 tons; in 1878, it had fallen to 106,976; and last year, only 
278 vessels, with a tonnage of 24,522, were built in Canada. Evi- 
dently, while Canada still ranks well in proportion to population as 
a ship-owning and shipbuilding country, there is nothing in the pres- 
ent situation for Canadians to be proud of. Even during the last year, 
there was a falling off in Canadian tonnage. There was a decrease of 
41 vessels, with a tonnage of 37,972, as compared with 1897. In al- 
most everything else, Canada has made wonderful progress since con- 
federation ; but in ship owning and shipbuilding, it has been going 
backward instead of forward. In the year 1868, one year after con- 
federation, Canadians built ships with a tonnage of 87,230 tons — 
about four times as much as last year. In the old days, Canadians not 
only built ships for themselves, but for other nations. Canadian ships 
were seen in every sea. In the year 1876, the value of Canadian- 
built ships sold to other countries was $2,189,270; last year, the 
value was $191,069. 

If Canada had made the same progress in shipbuilding that it 
has made in other industries during the last twenty years, it would 
rank second among the maritime states of the world. 

The reason for the decline is the substitution of steel steamships 
for wooden sailing vessels. No other country has natural advan- 
tages equal to those of Canada for building wooden vessels. With 
first-class timber, magnificent internal water ways, and extensive 
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seacoasts, there was nothing left to be desired. But when iron and 
steel were required as raw materials, Canada went out of the business ; 
for until a few years ago, Canada had no iron and steel industries. 
However, there is no doubt that Canada is as splendidly endowed 
with the raw materials for making steel as it is with those for wooden 
ships. During the last twelve years, this industry has been grad- 
ually developed, and, although still small, it promises to reach gigan- 
tic proportions during the next ten years. There are indications 
that shipbuilding will develop simultaneously with the iron indus- 
try. Already, arrangements have been made to commence building 
ships in Hamilton on an extensive scale, using st^el made there. 
The Bertram shipbuilding yards in Toronto are to be extended. 
The company which is to construct the dry dock at St. John, New 
Brunswick, proposes to establish a shipbuilding yard in connection 
therewith, and the great Dominion Iron and Steel Company, of 
Cape Breton, is expected to undertake shipbuilding very extensively 
in a few years. 

PRESENT CONDITION OF MERCHANT MARINE. 

On the registry books of the Dominion are 6,643 vessels, steam 
and sail, of 693,782 tons. The total value of Canada's present ship- 
ping is given as $20,813,460. 

During the year 1898, 278 vessels of 24,522 tons were built and 
registered, as compared with 231 vessels of 17,094 tons the previous 
year. In 1874, at the establishment of the registry of shipping, 
Canada built 490 vessels of 183,010 tons. 

GOVERNMENT POLICY. 

The Canadian method of promoting its merchant marine con- 
sists of — 

First. The navigation and coasting laws, similar to those of the 
United States, and no doubt of many other nations. These are in- 
tended to prohibit foreign vessels sharing in the coasting trade, fish- 
eries, and interior carrying trade of Canada. The coast line for these 
purposes, of course, extends not only along the Atlantic and Pacific 
coasts, but to the shores of the Gulf of St. Lawrence and the Canadian 
shores of the St. Lawrence River and the Great Lakes, making a 
coast line of immense length with a very large number of ports, 
many of which are terminals of other navigable rivers and of railway 
systems or branches thereof. 

Second. Bonuses given in the form of postal subsidies or other- 
wise to a few lines of ocean steamers, such as the Allan Line mail 
subsidy, the St. John Beaver Line subsidy, the Halifax and West 
India subsidy. 
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Third. The Canadian canal system, opening the St. Lawrence 
route to vessels of 14 feet draft from the sea to the head of Lake 
Superior, with a number of other minor canals, may be considered 
a measure for the promotion of the Canadian merchant marine. It 
has had little effect in this direction hitherto, on account of two cir- 
cumstances: first, that the Welland Canal extending deep-water 
navigation from the upper lakes as far as the head of the St. Law- 
rence canal system was completed to 14 feet depth long ago, while 
some of the St. Lawrence canals have continued until this year to be 
of practically not more than 7 feet draft at low water. The conse- 
quence has been that the Welland Canal simply afforded an outlet to 
the United States tonnage from the upper lakes to Ogdensburg or 
Oswego. The tendency was aided by the admission of American 
vessels to the canal on equal terms with Canadian vessels, which had 
always been the practice of the Canadian Government, and which was 
perpetually secured by the terms of the Washington treaty of 1870. 
These terms, of course, only apply to through freights, and do not 
extend to participation in carriage of local freight, which is subject 
to the navigation laws. These circumstances will be altered, as far 
as the first cause is concerned, by the completion this year of the St. 
Lawrence canals to equal depth with the Welland Canal. The equal 
privileges given by the Washington treaty will then apply to the 
whole navigation from Lake Superior through the River and Gulf of 
St. Lawrence. But it is expected that Canadian shipmasters will be 
encouraged to construct and operate larger tonnage for the extended 
route to the Canadian seaboard, now made accessible to vessels of 
14 feet draft. 

The merchant marine is supervised by the Department of Marine 
and Fisheries, of which Sir Louis H. Davies is at present minister. 
No special recommendations have been made for aiding its interests, 
though the bounties to fishermen, which Parliament grants to the 
extent of $160,000 annually for boats not below 10 nor exceeding 80 
tons, are supposed to indirectly aid the merchant marine. 

No bounties are given to assist in shipbuilding, but the bounty on 
the manufacture of pig iron is surely leading to the creation of new 
enterprises in connection with the iron shipbuilding trade. 

To develop a possible steel and iron industry and with the ulti- 
mate view of establishing shipbuilding with these materials in Canada, 
Parliament in 1897 voted a bounty to steel billets and bar and pig 
iron. This act reads : 

60-61 Victoria^ chapter 6^ June sg^ 'Sqr^, — On steel ingots manufactured from 
ingredients of which no less than 50 per cent of the weight thereof consists of pig 
iron made in Canada, a bounty of $3 per ton. 

On pig-iron bars manufactured from pig iron made in Canada, a bounty of ^3 
per ton. 
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On pig iron manufactured from ore, a bounty of $3 per ton on the proportion 
produced from Canadian ore and $2 per ton on tlie proportion produced from for- 
eign ore. 

The said bounties shall be applicable only to steel ingots, puddled-iron bars, and 
pig iron made in Canada prior to April 23, 1902. 

This act was amended at the last session of Parliament as follows : 

The bounties on steel ingots, puddled-iron bars, and pig iron made in Canada, 
authorized by chapter 6 of the act of 1897, shall, on the termination of the period 
therein mentioned (April 23, 1900), be gradually reduced during a limited term, 
until they are extinguished, and the bounties to be paid for the additional term shall 
be as follows: 

(a) From April 23, 1902, to June 30, 1903, inclusive, 90 per cent of the amount 
fixed by said act. 

{I) From July i, 1903, to June 30, 1904, both inclusive, 75 per cent of previous act. 

{c) From June i, 1904, to June 30, 1905, both inclusive, 55 per cent of previous act. 

(d) From July i, 1905, to June 30, 1906, both inclusive, 35 per cent of previous act. 

(e) From July i, 1906, to June 30, 1907, both inclusive, 20 per cent of previous act. 
If steel ingots be made from puddled-iron bars nlanufactured in CaoadaT, no 

bounty is to be paid on such steel ingots. 

The bounty shall cease and terminate on June 30, 1907. 

In order to take advantage of these bounties and to develop the 
immense deposits of iron ore in Cape Breton, Nova Scotia, in the vi- 
cinity of the coal areas, a company, under the leadership of Mr. 
Whitney (a capitalist of Boston, already largely interested in the 
bituminous coal mines of Nova Scotia), has been started with a 
capital of $20,000,000 to build large furnaces and iron works at 
Cape Breton. Large areas of iron ore and coal lands have been 
secured here and in Newfoundland, and it is no doubt the intention 
of the company to manufacture steel and iron ship plates and com- 
mence the building of ships of these materials. The decline of 
wooden-ship building may even induce Parliament to vote a bounty 
of so much a ton of these vessels built. 

GOVERNMENT VESSELS. 

No war ships are built in Canada. The Government has 5 small 
steamers — i wooden and 4 iron — for buoy and light-house service in 
the St. Lawrence and on the eastern coast; i iron steamer adapted 
to winter service between Prince Edward Island and the main coast; 
I small steamer, the Petrel^ employed on the Great Lakes, patrolling 
the boundary line; i small wooden steamer, the Bayfield^ in hydro- 
graphic surveys on the lakes; 6 small steamers for the protection 
of the Atlantic coast, and i small steamer for similar service on the 
Pacific. 

MATERIALS FOR SHIPBUILDING. 

The timber and lumber used in the building of vessels here are 
the product of Canada, but the shipbuilding plates of steel and 
structural forms for steel vessels are imported. In the past they 
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came mostly from Pennsylvania, at a price of 2^ cents per pound 
free on board cars at the place of production. The English and 
Scotch price of j£S ($38.93) per ton, free on board, was in excess of the 
American price; but recently the American steel producers have 
been so overburdened with orders that prices were advanced. At 
present, "purchases are being made in England, the English prices 
being now the lowest. The price of ship plates delivered in Canada 
from England at the present time is $2. 12 J^ per 100 pounds; 1^ plate, 
$2.i6j4 per 100 pounds; ^ plate, $2.20 per 100 pounds; the price of 
angles and shapes is $2.50 per 100 pounds. 

WAGES. 

At the Poison Iron Works, Toronto, the following wages are paid : 
Riveters, platers, fitters, etc., average about $2.25 per day; laborers, 
$1.25 to $1.50 per day; wood workers, $2 to $2.25 per day. 

The wages paid in shipyards average per day as follows : 



Workmen. 



Pattern makers 

Riveters. 

Joiners 

Furnace men. 

Plumbers 

Sheet-iron workers. 



Wages. 




I1.75 


to 


la 


.00 


X.90 


to 


3 


.00 






a 


.00 






z 


.75 


8.00 


to 


a 


.50 


«-75 


to 


T 


.90 



Workmen. 



Brass molders. 

Machinists 

Ship carpenters and painters.. 

Riggers 

Laborers 

Iron molders 



Wages. 



$1.75 to 8.00 

I-75 

a. 00 

z.oo to Z.35 

a. 35 



The average monthly wages of seamen at the port of Montreal in 
the foreign trade on steam and sail vessels are: 



Class. 




Sailing 
vessels. 



U8 
aa 

as 

35 
30 



Able-bodied seamen... 

Boatswains 

Carpenters, 

First mates 

Second mates 

Firemen... 

Coal passers. 

Trimmers 

Oilers , 

Greasers « , 

First engineers 

Second enginecrrs 

Third engineers. 



I append statistical tables furnished by the Department of Marine 
and Fisheries. 
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NEW BRUNSWICK. 

The number of vessels owned and employed in the Province of 
New Brunswick is: 



Sieam veiieU. 
Sail vessels.^... 
Sea fishers. 



TouL.. 



Steam. 
Sail .... 



Toul... 

Grand total. 



Description. 



BritUk. 



Other /ortign nathms. 



Number. 



160 
790 

X55 



»|03S 



n 

83 



38 



J.073 



Tons. 



z9a,76o 
3«955 



3x9,031 



«Si3S7 
18,^x9 



44.a76 



356.307 



The iron steam vessels and the largest wooden sail vessels are 
built in Europe, and the small wooden sail vessels are built in this 
Province. 

The iron steam vessels and the large wooden sail vessels are 
mostly in fair condition, but this can not be said of the small wooden 
vessels (which compose about two-thirds of the whole number). 

The large vessels are engaged in trade with Europe and the West 
Indies and the smaller vessels in the coasting trade. 

There is no official or public discussion in regard to the- policies 
of other nations towards merchant shipping. The boards of trade 
in this district do not seem to take any special interest in the pro- 
motion of the merchant marine. 

WAGES. 

Only ship carpenters are engaged in building vessels in this 
Province, and they are paid about $2.50 per day. 

The monthly wages paid at this port to persons employed in the 
merchant marine are: 



Qass. 



Seamen 

Boatswains .... 
First mates».... 
Second mates.. 
Firemen 



Wages. 


|x8 to $90 


99 to 


n 


30 to 


35 


90 to 


as 


95 to 


30 



Class. 



Coal passers... 

OUers 

First engineers.... 
Second engineers. 
Third engineers... 



Wages. 



|ao 

30 
$75 to xoo 

60 

45 
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SHIPBUILDING. 

Shipbuilding in the days of the wooden vessels was a great in- 
dustry at St. John, but since iron-built vessels have taken their place 
there are but few built in this Province. There were 24 wooden 
vessels built during 1898, the largest of which was 400 tons; the rest, 
very small craft. 

During the winter season, when the St. Lawrence River is frozen 
over, there are four different lines of trans- Atlantic steamships plying 
between this port and European ports, as the harbor at St. John is 
open the whole year. This is the eastern terminus of the Canadian 
Pacific Railroad, over which are transported most of the cargoes for 
said vessels, there being ample terminal facilities. 

Ira B. Myers, 
St. John, September 7, 7<Ppp. Consul. 



NEWFOUNDLAND. 

The merchant marine of Newfoundland comprises a fleet of 20 
steam sealing vessels, 10 steam freighters and coasters (the largest 
being 2,000 tons and the smallest 250 tons register), 50 foreign-going 
sailing vessels and a number of fishing schooners, used for local pur- 
poses, all of less than 100 tons. 

The government pays a bounty of $4 per ton for vessels built in 
the colony. The Minister of Marine and Fisheries surpervises the 
merchant marine, after a survey by Lloyd's and the government sur- 
veyors. There are no war ships built in Newfoundland. There are 
no reports as to increasing the efficiency of mail carriage by steam- 
ships. The merchant marine is not discussed by boards of trade 
or other organizations. The policy pursued is copied from that of 
Great Britain. Materials for shipbuilding, plates, and structural 
forms for steel vessels all come from England. Lumber, spars, etc., 
are imported from the United States and Canada. The current price 
of steel plates for the hulls of vessels is 3 cents per pound, and the 
cost price in England is 2 cents per pound. 

The average monthly wages are : 



Class. 



Seamen 

Boatswains 

Carpenters 

Quartermasters 

First mates 

Second mates... 



Wages. 




$ao 




as 


$25 


to 35 




30 


50 


to 60 


35 


to 40 



Class. 



Firemen 

Coal trimmers. 

Oilers , 

First engineers 

Second engineers. 
Third engineers^... 



Wages. 



ao 

30 

80 

I55 to 60 

45 to so 



St. John's, September 14, iSgg, 



Martin J. Carter, 

Consul. 
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NOVA SCOTIA. 

The list of shipping recently issued by the Department of Marine 
and Fisheries gives the total number of vessels for the Dominion of 
Canada on December 31, 1898, as 6,643, with net tonnage of 693,782, 
of which there were 1,909 steamers, with gross tonnage of 267,237. 

There has been a decrease of 26 per cent in number of ships 
during the last fifteen years and 59 per cent in the net tonnage em- 
ployed. 

GOVERNMENT POLICY. 

A customs drawback is authorized **on materials used in the 
construction of ships or vessels built or registered in Canada or built 
or exported from Canada, at the rate of $1.15 per registered ton on 
iron-kneed ships or vessels classed for fifteen years; at the rate of 85 
cents per registered ton on iron-kneed ships or vessels classed for 
nine years; at the rate of 75 cents per registered ton on iron-kneed 
ships or vessels classed for seven years ; and at the rate of 65 cents 
per registered ton on all ships or vessels not iron kneed, and on all 
ships or vessels iron kneed and not classed." 

Practically, all steamship lines carrying freight and passengers 
from Halifax, Nova Scotia, and St. John, New Brunswick, to England 
and the West Indies are subsidized by the Dominion Government. 

The Dominion Government also gives a subsidy of about $126,- 
000 per annum for a weekly mail service to England, the steamers 
sailing from Montreal and Quebec during the summer months and 
from St. John and Halifax during the winter months, one of the 
conditions of the subsidy being that the terminus of the said line 
of steamships on this side of the Atlantic must be at a Canadian 
port. 

No recent changes have been made in the above policies, except 
that until two years ago the payment on the mail subsidy was not 
conditioned, as above stated, upon a Canadian terminus. 

The Department of Marine and Fisheries for the Dominion of 
Canada supervises the merchant marine, but the only recent recom- 
mendation made by this department of which I learn was the re- 
moval of restrictions **as to deck loads" from ** steamships sailing 
from any port or place in Canada on or before the 12th day of 
October in each year to any port or place out of Canada." 

Coasting privileges are extended to vessels of nations which ex- 
tend like privileges to ships of British register, but are denied to 
others. 

The Board of Trade of Halifax has discussed the subject of the 
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merchant marine only with reference to marine insurance, and to 
prevent discrimination against this port as compared with other 
Canadian ports. 

"Plates and structural forms for steel vessels are produced only to 
a very limited extent at New Glasgow, Nova Scotia. 

WAGES. , 

The average daily wages paid at Halifax, Nova Scotia, for the 
under-noted kinds of labor are as follows: 

Iron workers )2.oo to $2, 50 

Machinists .' 2. 50 to 3.00 

Riveters (generally piecework) 3.00 

Ship carpenters * 2. 50 

Joiners 2. 25 

Riggers 2.25 to 2.50 

Painters 2. 00 

Sheet-iron workers 1.75 to 2.00 

Laborers i. 25 to i. 50 

Iron molders 2.00 to 2. 25 

The average monthly wages paid in the foreign trade on steam 
and sail vessels, apparently irrespectively of nationality of ship, 
when seamen are shipped at the port of Halifax, are: 

Able seamen $iS to ^20 

Boatswains 20 to 25 

Carpenters ~ 30 to 35 

Quartermasters « 22 to 25 

First mates 25 to 45 

Second mates 20 to 30 

Firemen 25 

Coal passers 20 to 22 

Oilers 28 

First engineers 90 to 100 

Second engineers 60 to 65 

Third engineers 40 to 45 

The cost of maintenance is given at from 30 to 36 cents per day, 
and masters are usually allowed about these sums for the mainte- 
nance of their crews. 

John G. Foster, 

Halifax, October 21, /<Ppp. Consul- General. 
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MEXICO. 

I have interviewed the Minister of War and Marine of this Repub- 
lic, and quote his answers to the questions set forth in Department 
circular of June 20, 1899: 

The merchant marine of Mexico consists of 266 ships, with a total 
of 17,046 tons register, as follows: Forty-one steam vessels of 6,731 
tons and 225 sailing vessels of 10,314 tons. 

There are no ships built in this country, except small merchant 
vessels of less than 100 tons. 

To encourage the nationalizing of foreign ships under the Mexi- 
can flag, the Government has permitted them to register without 
giving the bonds which were formerly required; and with the view 
of promoting the shipping industry, the Government has a dry dock 
in Veracruz and a skid in Guaymas, with exceedingly low tariffs. 
The dry dock in Veracruz can take a ship of 1,500 tons displacement, 
and the skid at Guaymas can take a ship of 600 tons. 

The Government is studying what can be done to improve the 
present laws. 

Mercantile matters are now divided among different departments, 
but a department to have exclusive charge of them is projected. 

On January 23, 1892, a commission was named by the Secretary 
of Communications and Public Works to study the cause of the de- 
cline of the merchant marine and a way to better it. The following 
questions were discussed : (i) Different right of flags; (2) pilotage; 
(3) help, aid, and assistance; (4) exemption; (5) special privileges; 
(6) smuggling. The commission made its report September i and 
October i, 1892. 

All Mexican mail is .carried in foreign bottoms. 

No attention has been given to the policy of any foreign nation. 

The few chambers of commerce that exist in this country have 
not interested themselves in the merchant marine. 

Wages paid are variable. 

Andrew D. Barlow, 

Mexico City, August 2, iSpp^ Consul- GefuraL 



COSTA RICA. 



No shipbuilding of any kind is done in Costa Rica. The coast- 
ing trade is carried on by vessels of foreign nations, principally 
Italian. A few vessels of foreign build have been purchased and 
put under the Costa Rican flag; but none, so far as I can learn, have 
ever been built in the country. 



152 MERCHANT MARINE OF FOREIGN COUNTRIES. 

In this connection, I will say there is in Costa Rica a kind of 
cedar (cedro pochote), a very hard, durable wood that would be 
valuable in the construction of ships, as planks for decks, etc. I 
am informed on high authority that this wood retains its sap for 
many years, and after being submerged for a long time is still sound 
and uninjured by worms or other marine animals. 

Should samples of this wood be desired, they can be obtained 
free of expense upon application to the Costa Rican Government. 

John C. Caldwell, 
San Jos6, September j6^ iSpp. Consul, 



GUATEMALA. 



Referring to Department circular of June 20, 1899, concerning 

merchant marine of foreign countries, I have to report that there is 

absolutely no shipbuilding or ship ownership in this Republic, and 

that there is nothing under any of the headings of the circular upon 

which a report could be made. 

A. M. BeaupriS, 

Guatemala, July 26, i8gQ, Consul-General. 



SALVADOR. 



In answer to the questions contained in circular ** Merchant 
marine of foreign countries," dated June 20, 1899, I would state 
that there is but one boat in the Republic of Salvador that floats 
the flag of this Government ; its name is the Cuscatlan, It is unfit 
for sea service ; it was formerly used by the Government as a revenue 
cutter. 

There is no building of boats or ships in Salvador. 

John Jenkins, 
San Salvador, July 26^ iSpg, Consul, 



ANTIGUA. 



Antigua possesses no merchant marine. Her only pretense of 
shipping consists of a number of droghers — /. e.y lighters — fishing 
schooners, and fishing smacks, which are built on the beach by car- 
penters and seamen, at an average wage of is. 6d. to 2s. (36 to 48 

cents) per diem. 

Henry M. Hunt, 

Antigua, July /p, 7<Ppp. Consul, 
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HAITI. 

There exists no merchant marine here, if we except the three 
small steamers of 146 tons, built at Glasgow, Scotland, that formerly 
plied weekly between this city and the cities and towns on the coast, 
but have recently been running to Santiago de Cuba. 

No measures whatever have been taken by the Haitian Govern- 
ment to promote its merchant marine, nor are there any laws or 
regulations governing seamen's wages. 

John B. Terres, 

Port au Prince, September j8, 18^, Consul- GenercU. 



MARTINIQUE. 

** Merchant marine*' has no existence at Martinique in the strict 
sense of the term, what there is being of little or no importance, 
consisting of small one-masted (bamboo) sailing vessels, called 
** droghers," having a capacity of 5 to 6 tons, which transport mer- 
chandise between the smaller ports of the island. 

Between Fort-de-France and St. Pierre, a distance of about 16 
miles, communication is carried on by means of a line of small steam- 
ers making trips daily, used, however, more as passenger boats than 
for the transportation of merchandise. 

There is no department in the colonial government supervising 
the merchant marine. 

Mail service to and from Martinique is effected by the Compagnie 
G6n6rale Transatlantique, sailing from France trimonthly ; the Royal 
Mail Steam Packet Company, sailing from England bimonthly; and 
the Quebec Steamship Company, leaving New York bimonthly. 

Chambers of commerce and like organizations never discuss the 
subject of merchant marine. 

Materials for shipbuilding are not imported here. Lumber, oc- 
casionally used for repairing small vessels, comes from the United 
States and Canada. 

There is no current price for steel plates here. No shipyards 
exist; therefore, there is no schedule of wages paid. 

I might in this connection speak of the dry dock at Fort-de- 
France, whose dimensions are as follows: Length, 120 meters (393^ 
feet), 419 feet at the exterior groove; length of blocks, 360^ feet; 
width, 112^ feet; draft of water above the line of the tub, 2 7^ feet; 
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charge to enter dry dock, 2 francs (36.6 cents) per ton; charge to 

make fast, 92 centimes (17.76 cents) per ton; charge for sojourn,' 50 

centimes (9.65 cents) per ton per day. A reduction of 25 percent on 

these charges is made to French vessels and men-of-war of other 

countries. 

Geo. L. Darte, 

St. Pierre, July /p, /<$5pp. Consul. 



DUTCH WEST INDIES. 

The merchant marine of this island and colony is very limited, 
being confined to a few sloops and small two-mast schooners plying 
between this port and the other islands of this colony — Buen Ayre, 
Aruba, St. Eustatius, St. Martin, and Saba — including trips to the 
neighboring ports of Venezuela and occasionally to some other island 
of the West Indies. 

The Government leaves its merchant marine to take care of itself, 
and has apparently no policy with reference thereto. 

Formerly, schooners up to nearly 100 tons and from that down to 
the smallest sloop were built here. Only the smaller vessels of 25 
tons or less are built now. In some years, none are built; in others, 
two or three. The material is of the following origin: Frames, 
Venezuelan hard wood; all other lumber, from the United States; 
nails, bolts, chains, anchors, and copper sheathing, mostly from 
England, occasionally some from Germany. Price mainly deter- 
mines the purchase, though there is some prejudice against the 
American product. The spars, sails, oakum, tar, pitch, and every- 
thing else that enters into the construction comes from the United 
States. 

The wages paid to ship carpenters are ordinarily about 60 cents a 
day. While labor is cheap, everything else is.dear, and the advantage 
on the whole is rather against than with Curasao. 

The fleet is owned mostly in Curasao, and sailed by Cura9ao 
masters. The vessels are manned almost, perhaps quite, exclusively 
by Cura9ao negroes. Wages are : Mates, $16 to $18 a month ; seamen, 
$10 to $12. Considerable numbers of Cura^aoans are employed as 
firemen and coal passers on the various steamship lines, the Red D 
included. They get from $12 to $21 a month. 

Elias H. Cheney, 
Curacao, October 24^ i8pf. Consul. 
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CHILE. 

CONDITION OF MERCHANT MARINE. 

The merchant marine (sailing vessels) of Chile consists of 2 iron 
vessels trading to Europe and 84 wooden vessels, including 5 whalers. 
The vessels not engaged in the European trade are employed on the 
west coast of America and to Australia, carrying coal from the south- 
ern coal districts of Lota and Coronel to Valparaiso and to the 
northern ports of Chile; nitrate of soda to San Francisco, Cal. ; 
Oregon-pine lumber from Puget Sound to Chilean, Peruvian, and 
Australian ports; native lumber from the Guaytecas and Chilo6 
Islands and the southern ports of the continent to Valparaiso and 
to the northern ports of the coast of Chile. Nearly all of the 
merchant fleet of sailers are condemned vessels of American and 
European nationalities, which have been purchased in Chile and 
repaired. No Chilean coast sailing vessel has ever been built to 
order. 

The steam fleet of Chile numbers 49 vessels, including 18 excel- 
lent boats of the Compaflia Sud-Americana de Vapores. The steam- 
ers of this line were all built on the Clyde, Scotland ; they run from 
Puerto Montt, in the south of Chile, touching at all important ports 
on the coasts of Chile, Peru, Ecuador, Colombia, and Central Amer- 
ica, to Ocos, in Guatemala. This company paid a dividend of 10 
per cent for the half year ended June 30, 1899. 

The Compafiia Esplotadora de Lota y Coronel owns 5 steamers, 
which carry coal to the northern ports from Lota and copper ores to 
the south for smelting. There are 5 steamers belonging to different 
owners trading on the coast under the Chilean flag, and a consider- 
able number of small tugs and launches. 

GOVERNMENT POLICY. 

The Government grants a subsidy to the Compafiia Sud-Americana 
de Vapores, upon condition that the mails shall be carried free in 
the steamers and that in the event of war with a foreign country the 
steamers shall be handed over to the Government, which assumes 
responsibility in the event of loss or capture by the enejny, and pays 
cost of maintenance during war time, as well as a certain amount 
agreed upon for the hire of these vessels. Although the Govern- 
ment, to a certain extent, protects the boats of the Compaffia Sud- 
Americacra de Vapores and other steamers, little or no protection is 
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given to sailing ships, which are obliged to pay yearly hospital dues 
the same as vessels of other nations. 

Many attempts have been made by shipowners during the last 
twenty years to establish the law of **cabotaje,** that is, to prohibit 
any vessel not under the Chilean flag from trading between ports on 
the coast of Chile; but the strong influence brought to bear on the 
Government by owners of mines and nitrate works on the coast, who 
charter ships for freighting coal, lumber, hay, provisions, mules, cat- 
tie, etc., for the barren northern districts where minerals are worked, 
has up to the present prevented serious legislation tending toward the 
better protection of Chilean steam or sailing vessels. Judging from 
the earnings of Chilean steamers, they do not appear to require more 
protection than they at present enjoy; but sailing ships do not pay on 
the coast, owing to the very low current freights which are payable 
in Chilean currency, and the delay in loading and discharging, which 
is a great drawback. Steamers recover freights in the gold peso 
of Chile, worth 36^ cents American gold. Foreign ships may call 
at and load in any port of entry on the coast of Chile and carry cargo 
so loaded to any other port of entry on the same coast; this enables 
foreign ships to compete with Chilean to a very serious extent. Under 
such conditions, Chile can never hope to have a prosperous fleet of 
sailing vessels. 

SUPERVISION OF MERCHANT MARINE. 

The maritime governor resident in Valparaiso and his subordi- 
nates, the captains of the ports in all the other Chilean ports, super- 
vise the merchant marine. From time to time, suggestions have 
been made to the Government by the maritime authorities, but the 
only one of real importance being that concerning the law of 
**cabotaje," they were not entertained. It was considered by the 
most efficient Chilean naval officers that if the merchant navy, espe- 
cially that consisting of sailing vessels, were protected and encouraged 
by granting Chilean ships the sole right to trade on this coast, the 
merchant navy would become a nursery for the training of seamen 
for the Chilean navy. 

I have not heard that any Parliamentary or official committee 
reports have been issued on the subject of the merchant marine ; but, 
as stated before, arrangements have been made to convert Chilean 
mail steamships into armed cruisers for auxiliary naval purposes. 

The Chilean policy toward the merchant marine is based chiefly 
upon the maritime laws of Great Britain and France. 

The chambers of commerce do not discuss the subject of the 
Chilean merchant marine, confining themselves to business con- 
nected with foreign trade and shipping interests. No boards of 
trade exist. 
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WAR SHIPS. 

No war ships have ever been built in Chile, with the exception 
of two or three torpedo boats which were sent from Great Britain in 
sections and put up here. 

MATERIALS FOR SHIPBUILDING. 

All Steel plates for boilers are imported. . Good boilers of any 
dimensions are made in Chile. No steel plates are imported for 
hulls, as none are built, excepting occasional launches of from 50 to 
200 tons burden, for use in the Bay of Valparaiso. 

Fluctuations in price are marked, owing to recent heavy rise in 
cost of material in Europe. No certain price can at present be given. 

WAGES. 

The following wages are given in American gold coin : 



Workmen. 



Carpenters..'. per month... 

Joiners ^o 

Furnace men.. do 

Riggers. per day... 

Ship laborers..^ do 

Pattern makers. do 

Machinists... do 



Wages. 



laa.oo 
23.00 

XX. 50 

x.65 

•x.oo 

x.65 

|i.oo to Z.65 



Workmen. 



Riveters per day 

Plumbers do... 

Sheet-iron workers. do... 

Ironmolders. do... 

Brass molders. do... 

Laborers on shore do... 



Wages. 



I0.85 


to 


|x.3S 


x.oo 


to 


x.65 


1. 00 


to 


x.65 


.70 


to 


'•35 


x.oo 


to 


x.65 


.50 


to 


•75 



*And food. 



The average monthly wages of seamen, in American gold equiva- 
lents, are: 



Class. 



Able seamen. 

Boatswain 

Quartermaster and cockswain 

Chief mate... 

Second mate. 

Third mate. 

Firemen 



Wages. 



$xo.oo 
X6.50 
XX. 50 

4X.50 
3300 

26.40 
XX. 50 



Class. 



Coal passers 

Oilers 

Donkey men 

Chief engineer... 
Second engineer 
Third engineer... 



Wages. 



$8.85 

X4.85 
19. 80 
8a. 50 
49-50 
33- 00 



Valparaiso, October 16, i8pp. 



John F. Caples, 

Consul, 
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ECUADOR. 

In reply to circular of June 20, 1899, respecting the merchant 
marine, I have to state that there is none in Ecuador worthy of men- 
tion, and that as yet no measures have been taken to create one. 

The merchant marine of Ecuador in 1898 consisted of the follow- 
ing vessels: 



Description. 



RlTer steamers.^ 

Sailing vessels .« 

Canoes and rowbcats. 

Toul.^ 




Tons. 



1,098 

3*334 
X19 



4*65x 



Guayaquil, July ^5, i8gg. 



Perry M. De Leon, 

Consul- General. 



THE GUtANAS. 



Referring to Department circular of June 20, concerning the mer- 
chant marine of foreign countries, I have to state that the colonies 
embraced in this consular district have no merchant marine apart 
from the respective governments under whose jurisdiction they are. 

Geo. H. Moulton, 
Demerara, July 22, i8gg. Consul. 



PARAGUAY. 

The Government owns two small launches, which ply along the 
river coast and are used principally by the customs officers in visit- 
ing the custom-houses along the river. They are named Stapinl and 
Teniente Herreros. 

There are passenger and cargo vessels flying the Paraguayan flag, 
owned by several private companies, namely: The Leda^ which goes 
to Corrumba; the Pollux^ which carries cattle; the Albatros^ which 
carries fruit; the Villa Florida and the Scala II ^ which go to Villa 
Florida ; the Asuncion and the Aurora^ which go to Villa Concepcion ; 
the Oneta^ which runs to Villa Concepcion ; the Angelica Ramonia; the 
Salvador^ cattle boat; and the Cetinge^ which goes down the river for 
passengers when the water is very low. 
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There are 5 or 6 sailing vessels of 200 to 250 tons, which carry 
wood. 

About 100 flat-bottom boats, with a total capacity of 250,000 ar- 
robas (6,250,000 pounds), bring yerba mate to Asuncion. 

A fleet of perhaps 10 sloops, of from 50 to 60 tons, runs to Risso 
Colony. 

The Government pursues no policy to promote the merchant 
marine, and is not engaged in building war ships. 

The chamber of commerce here has never discussed the merchant 
marine. 

There are no shipyards ; in fact, Paraguay has no merchant ma- 
rine in the full sense of the word. 

John N. Ruffin, 

Asuncion, September 2, iSpp. Consul, 



URUGUAY. 



The merchant marine of Uruguay is almost wholly comprised of 
coastwise or river boats — steam and sail — there being but three sail- 
ing vessels of record for over-sea service, these having changed from 
the Spanish flag during the late war with that country : the Mantornes 
(bark), 786 tons; Francisca Nadal (bark), 400 tons; and Maria 
(schooner), 148 tons. The steam transports running between Monte- 
video and Buenos Ayres and up-river ports number 12, the largest 
having a registered tonnage of 1,166 tons. 

GOVERNMENT AID AND SUPERVISION. 

No special policy has been adopted by the Government of Uru- 
guay to promote the merchant marine, by reason of the great scar- 
city of shipbuilding timber, all of which has to be imported from 
Paraguay, making the construction very expensive. Nor can iron- 
work be done, as all such material must be brought from Europe or 
the United States and undergo very heavy duties. Were it not for 
these conditions, the Government would aid in the creation of a mer- 
chant marine, but not to the extent of granting a bounty on tonnage. 
It does grant an exemption from certain port charges, and makes 
matters in that direction quite satisfactory to those interested in the 
financial success of the vessels and the capital involved under their 
flag. It expedites foreign mails and adopts all available means to 
assist the merchant marine. With the construction of the port 
works, it is proposed to try a new line of encouragement. As it is 
now, the open roadstead affords but little protection against the 
** pampero" gale to ships of any size, all the smaller craft finding 
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reasonable shelter inside. The new port works will provide exten- 
sive breakwaters and a sheltered harbor, and it is thought that an 
enlargement of deep-sea commerce under the Uruguayan flag will be 
brought about. No war ships are built. 

The superintendence of the merchant marine is in charge of the 
captain-general of ports, and his office is an appendage of the Navy 
Department. Latterly, the captain of the port has been an officer 
of this branch of Government. 

Commercial bodies, as such, do not act on the subject of the 
merchant marine. That is left for individual enterprise, and so far 
the method has been quite successful, when the conditions in general 
are considered. 

■ 

WAGES. 

As to wages for ship workmen, the rates can be given only for 
those employed at repair works, and they are as follows, per day 
and week: 



Workmen. 



Pattern makers. 

Machinists 

Riveters 

Ship carpenters 

Joiners 

Painters. 

Furnace men 

Riggers 

Plumbers 

Sheet-iron workers. v 

Molders, brass and iron..... 
Laborers 



Per day 
(lo hours). 


Per week 
(60 hours). 


la.oo 


$za.oo 


a. CO 


za.oo 


X.70 


Z0.90 


a. as 


13.50 


a. as 


13.50 


a 00 


la.oo 


a. so 


15.00 


X.60 


9.60 


a. 00 


la.oo 


a. 00 


za.oo 


3.00 


za.oo 


x.oo 


6.00 



The wage list for men signing for foreign trade is now current as 
follows, per month : 



Class. 



Able seamen... 

Boatswains 

Carpenters » 

Quartermasters 

First mates (sail)*.... 
Second mates (sail)*. 



Wages. 



I20 
aa 

as 

aa 

I40 to so 

as to 35 



Class. 



First engineers t... 
Second engineers. 
Third engineers..... 

Firemen 

Coal passers 

Oilers 



Wages. 



|6sto 


$80 


50 to 


6S 


as to 


35 


aa to 


25 


30 to 


34 


aa to 


as 



* Varying as to schooner, bark, or ship. t Varying as to class and tonnage of steam vessel. 

These wages are given from signed American and English arti- 
cles, and are the highest paid in this port. Lower wages are paid 
on the French, German, and Italian lines, in the order named. In 
the sailing vessels, the lowest wage is paid on Norwegian ships. 
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GENERAL. 

It should be stated here that the duties levied on all shipbuilding 
material are excessively high. Thus, on steel plates imported for 
repair purposes (tested and certified material), the market price is 
$9.30 per 100 kilograms (220 pounds), with only a fair allowance for 
handling them by way of profit. These rates make repairs exceed- 
ingly costly in this port, for that reason alone. 

Submitted with this report are the general regulations of the port, 
the rules as to salvage, and other matters of pertinent interest, in 
Spanish, which have been kindly furnished by Col. Carlos Gaudencio, 
captain of the port, upon request.* Also is submitted the list of 
vessels registered under the Uruguayan flag, as follows: 



Description. 



Steam vessels... 
Sailing vessels. 

ToUl 




Tons. 



6,3aa 
9,x86 

15,508 



Merchant vessels under Uruguayan flag. 



Class 



Sailing vessels: 

Barks 

Corvettes 

Polacres 

Schooners 

Tenders 

Packet boats. 

Sloops , 

Cutters 

Smacks 

Flat-bottom boats 
Steamers. 



Tons. 



786 

400 

X48 

2,091 

1,248 

3, "8 

469 

151 

520 

219 

6,312 



Montevideo, October 77, /<$*pp. 



Albert W. Swalm, 

Consul, 



* Transmitted to the Commissioner of Navigation. 
S C R — M M II. 
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CAPE COLONY. 

The British colonies in South Africa have no merchant marine 
and depend entirely upon that of the mother country; conse- 
quently, no reply can be issued from this consulate to the first eight 
questions propounded in Department circular. To the ninth ques- 
tion, I may say that the average monthly wages are not fixed here, 
only common seamen being engaged to fill vacancies, the regfular 
wages being ^3 los. {$17), but more frequently j£s {$i4-6o) being 
paid. 

J. G. Stowe, 

Cape Town, August 7, i8gg. Consul-General. 



ZANZIBAR. 



There is no merchant marine, properly speaking, in this country ; 
the only merchant craft being two small steamers owned by the 
Sultan of Zanzibar, about 200 tons register, twenty years old, and 
native dhows built of wood, with capacities of 20 to 100 tons each. 

A. L. Sarle, 
Zanzibar, August 21^ iSp^. Acting Consul. 



BRITISH INDIA. 



Calcutta is one of the largest and most important seaports of the 
world. In the year 1897^98, 1,102 seagoing steamers, with a gross 
tonnage of 3,311,415, entered the port, and 1,097 such steamers, with 
a gross tonnage of 3,275,685, left it; besides, 135 sailing ships of 
250,958 gross tonnage visited the port, and 126 of 232,586 gross ton- 
nage went out. Many ships arrive and depart from other large 
ports, such as Bombay and Madras. Nevertheless, India has no 
merchant marine. There are no ships built in India, but the larger 
proportion — in fact, nearly all — of the steamers and sailing ships 
arriving at and departing from her ports are under the British flag. 

As India is a part of the British Empire and is protected by the 

British navy, there are no war ships built or owned by the Indian 

government. 

R. F. Patterson, 

Calcutta, July 26 ^ i8pp. Consul- General. 
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DUTCH INDIA. 

The merchant marine of Netherlands India, by which I mean 
solely those ships trading in these waters and not those which ply 
between here and Holland (these being registered in Holland), con- 
sists of 249 ships, of which 76 are steamers, with a total registered 

« 

tonnage of 83,305 net. A large amount of trading is done, and the 
carrying trade of this colony is reckoned a fairly prosperous one, 
although, of course, not so good as formerly. 

GOVERNMENT POLICY AND SUPERVISION. 

The only policy pursued by the Government to encourage the 
local merchant marine is to prohibit trade between ports in this 
colony by any ships except those flying the Dutch flag, a policy 
practically similar to our own. In addition, a subsidy running for 
fifteen years of $164,000 a year is paid (it was formerly $280,000 a 
year, but the new contract has just been completed for the lesser 
sum) to the Koninklijke Paketvaart Maatschappij. For this sub- 
sidy, it is obliged to maintain a reasonably frequent mail, freight, 
and passenger service between all the ports, large or small, of Neth- 
erlands India. This it faithfully does; it is universally admitted 
that in service, cleanliness, and quick dispatch the company is equal, 
if not superior, to any in the East. 

No subsidy is granted to any other ships. The Home Govern- 
ment has mail contracts with the Stoomvaart Maatschappij Neder- 
landsch and the Rotterdamsche Lloyd for carrying the mails between 
here and Holland. The first-named line has 14 steamers, with an 
aggregate tonnage of 43,811. The latter company has 14 steamers, 
with an aggregate tonnage of 35,711. 

There has been no recent change in policies, and, so far as is 
known, none is contemplated. 

There are no war ships built in this colony, and no iron or steel 
ships. Small wooden schooners are built here, and occasionally a 
steam launch. 

The department having nominal supervision of the local mer- 
chant marine is the Department van Onderwijs, Eeredienst en Nijver- 
heid (Department of Education, Public Worship, and Industry), but 
any change in the laws must come from Holland, the authorities 
here being empowered only to make such administrative regulations 
as are necessary for enforcing the existing laws. 

The best and, in fact, the only literature I know of bearing on 
the question of the merchant marine is the official report of the 
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debates in the Dutch Parliament* during last January and February, 
while the new mail subsidy to the Koninklijke Paketvaart Maat- 
schappij was being discussed. I am unable to procure any copies 
of these, the only ones here being those subscribed to by libraries, 
clubs, and Government offices. They are, however, readily to be pro- 
cured at The Hague. I read many of the debates at the time they 
were published, and some of the speeches of members were excellent 
and discussed the question of marine subsidies very exhaustively. 

No attention is paid here to foreign policies. There is no place 
in the world, except China, where the people are more independent 
of foreign suggestions and precepts. 

MATERIALS FOR SHIPBUILDING. 

The steel and other plates for repairs in the dockyards are all 
imported from Europe; the lumber with which the small vessels are 
built is indigenous and is mostly teak. 

The Government and the dock company import only for their 
private use, and there are no public quotations; the prices they pay 
are presumably contract prices made in Europe. 

WAGES. 

The following are the wages paid to the laborers, skilled and un- 
skilled, in the shipyard and dry dock here: 



Workmen. 



Pattern makers 

Fitters or machinists. 

Ship carpenters 

Joiners 

Painters 

Coppersmiths and plumbers. 

Boiler makers, riveters, and sheet-iron workers. 

Molders, iron and brass 

Laborers 

Smiths 

Helpers 

Turners 

Machine men 



Chinese. 



NatiTe. 



|z.a8 


$0.80 


X.90 


.48 


x.zo 


.68 


z.zo 


.68 


.60 




x.Sa 


.96 


X.88 


♦8 


X.68 


.48 


.60 


•30 


1.70 


.80 


.48 


.40 


X.90 


.80 



These wages are per diem and are the average rather than a fixed 
schedule. There is no European manual labor, as no white man 
could stand it in this climate. 

The following are the average monthly wages paid by ships here 
for men. There is no way of getting exact figures, as the captains 



* Verslagen der Staten-Generaal. 
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make their own bargains, and these depend entirely on whether there 
happens to be a glut or scarcity of sailors looking for employment. 



Class. 


Wages. 


Class. 


Wages. 


Mates: 

Steam 


|6oto|8o 
35 to 30 

40 to 48 
Z5 to ao 
3a to 40 

84 

zoo to Z40 
6oto 80 
48 to 56 
3a to 40 

t8 
to 

20 to 35 
X7 to Z9 


Carpenters: 
European- 
Steam 

Sailinsr.... 




Sailing 


I30 


Second ina.tes* 


25 
I9 to za 


Steam 


Native 


Sailing 


Quartermasters (steam): 

European 


Third mates ^steam) 


30 to 35 


Fourth mates fsteam) 


Chinese 


«5 
9 to za 


First entrineers. 


Native 


S^rnnd ^ntrlnt^nt. 


Apprentices (steam and sail): 

American shios. 




zo 


Fourth enirineers. 


French shitM. 


8 


Stokers: 


Other nations... 


Nothing, 
za to z6 


Europe&n 


European able seamen (steam).. 

European ordinary seamen (sailing).. 
Native Seransr (chief) 


Chinese 


8 to za 


Boatswains: 


za 


Steam 


Native ordinarv 


5 


Sailing 









These figures include food. 

In general, it may be said that American ships pay their men 
best, then Dutch and English ships, then French and German, and 
lowest of all Italian and Scandinavian. 

The best paid of all the steamship lines coming here is the Dutch 
line Koninklijke Paketvaart Maatschappij ; its wages are the maxi- 
mum ones I have given in the table. 

Sydney B. Everett, 

Batavia, September 75, i8^g. Consul. 



HONGKONG. 

I do not think that the colony of Hongkong can strictly be said 
to possess a ** merchant marine." All the legislation regarding 
shipping is formulated to control rather than to foster the vast 
fleets that come here under all flags. The only tax on shipping is 
a small light due, and even that has been reduced within the last 
year. The annual report of the harbor master deals merely with the 
tonnage and the number of ships entering and leaving this port. 
There are no sailing vessels built in this port, other than river junks 
for Chinese. I am unable to, learn of any policy that is pursued by 
this colonial government to promote a merchant marine ; in fact, I 
have failed to find any good reason why it should. There are no 
war ships built here. One English firm owns all the dockyards, 
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and the only boats it builds are river launches and very small steam- 
ers. The labor employed is Chinese, under skilled European super- 
vision. This firm, which owns the Hongkong and Whampoa Dock 
Company, is capable of docking the largest vessels and of carrying 
on extensive repairs. 

ROUNSEVELLE WiLDMAN, 

Hongkong, August /<?, i8pg. Consul- Gefurai, 



STRAITS SETTLEMENTS. 

Singapore, one of the greatest ports in the world, is dependent 
on the merchant marine, local and general, for its very existence, 
so the importance of that marine can not be overestimated. With 
the exception of a few fruits grown on the island, all food stufifs, 
clothing, machinery, material, coal — in fact, almost all mentionable 
articles — are imported. The local shipping is fully employed col- 
lecting native produce and distributing English goods among the 
ports of the native states, India, Burma, Sumatra, Java, Borneo, West- 
ern Australia, Siam, and China. The condition of the merchant- 
man here is similar to that obtaining in Great Britain. The board 
of trade officers survey the vessels and see that they are kept up to 
the standard. The number of local vessels clearing from the port 
daily is from lo to 12. 

The government does not assist the merchant marine in any way ; 
the imperial merchant shipping acts are applicable here when adopted 
by the legislative council, and the British shipowner has to comply 
with their provisions. In saying the government does not assist the 
shipowner, I do not imply that it is antagonistic to shipping inter- 
ests, but merely that its attitude is passive. 

The supervision of the merchant marine is in the hands of the 
master attendant and his staff. 

Owing to the capsizing in a squall of a small local steamer some 
two and a half years ago, the government appointed a shipping com- 
mission to inquire into the working of the several shipping acts in 
force and to suggest any amendments they might think necessary. 
The suggestions made, which concerned the number and disposal 
of the passengers on board ship, were embodied in a bill which the 
legislative council passed ; but, owing to the strong objections from 
local owners, it has not been put in force. Surveyors, however, have 
received orders to look more carefully ^fter deck loads. 

The chamber of commerce, composed of the leading merchants 
in the town, concerns itself with general trade matters, and has not 
taken up the subject of the mercantile marine in any special way. 
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The artisans are altogether natives — Chinese, Malays, or Indians — 
and they are paid from 50 cents to $2 silver a day, according to their 
skill. Laborers earn from 15 to 50 cents silver per day. 

The monthly wages of seamen, boatswains, and quartermasters, 
who are all natives — Chinese, Malays, or Indians — is from $S to $15 
a month, with a certain rice allowance. Carpenters (mostly Chinese) 
receive from $15 to $25 silver (about $7.50 to $12.50 gold) a month, 
with rice allowance. Firemen, oilers, and coal passers receive from 
$10 to $20 ($5 to $10 gold) a month, with rice allowance. First mates, 
$100 ($50 gold); second mates, $75 ($37.50 gold); first engineers, 
$240 ($170 gold); second engineers, $130 ($75 gold), and third engi- 
neers, $100 ($50 gold) a month, with $30 ($15 gold) a month in each 
case for messing. 

R. A. MosELEY, Jr., 

Singapore, September /j, i8gg. Consul^ General, 



JAPAN. 

condition of merchant marine. 

At the close of the fiscal year ended June 30, 1898, there were 
970 steamers (438,348 tons), 714 sailing vessels of foreign style (48,- 
III tons), and about 17,737 sailing vessels of Japanese style (312,- 
478 tons), showing an increase of 117 steamers and 65,050 tons, 71 
sailing vessels of foreign type and 4,076 tons, and 132 sailing vessels 
of Japanese type and 6,158 tons. 

Of steamers above 1,000 tons measurement, there are now (Octo- 
ber, 1899) 149, with a total tonnage of 380,619, of which 60 steam- 
ers of 191,343 tons are owned by the Nippon Yusen Kaisha (Japan 
Mail Steamship Company) alone. In the foreign trade, the tonnage 
of Japanese steamers now reaches about 250,000 tons. 

government aid to marine. 

State aid, under the navigation-encouragement law, is now en- 
joyed by 30 steamers of 137,603 tons, two-thirds of which are vessels 
of the Nippon Yusen Kaisha. 

This law came into force October i, 1896, and provides that 
Japanese-owned steamers of over 1,000 tons, of a speed exceeding 
10 knots, shall receive a bounty of 25 sen (about 12 cents) per ton 
for the first 1,000 knots run and one-tenth of the same rate for every 
additional 500 knots. 
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More recent legislative js^rants are special subsidies of $1,331,600 
for the Nippon Yusen Kaisha line from Japan to Europe, $325,707 
for the same company's Japan-Seattle line, and $504,912 for the 
Toyo Kisen Kaisha's Japan-San Francisco line. The payments are 
to continue for a period of ten years from January i, 1900. For the 
European service, which is to be fortnightly, 12 steamers of not less 
than 6,000 tons gross, with a minimum speed of 14 knots an hour, 
are to be furnished. For the service between Hongkong and San 
Francisco, which is to take place at least once every four weeks, 3 
steamers of not less than 6,000 tons gross tonnage, with a minimum 
speed of 17 knots an hour, are required; and for the Hongkong- 
Seattle line, 3 steamers are provided for, with a gross tonnage of 
not less than 6,000 tons each and a speed of not less than 15 knots 
an hour, which shall make at least thirteen trips a year. The sub- 
sidy is to be granted for vessels which shall be engaged in these 
services for ten consecutive years, the proportion they are to receive 
being the same as that to which they are entitled under the laws 
for the encouragement of navigation, the provisions of which must 
be observed. The steamers must be less than fourteen years old 
when the contract takes effect and must pass the necessary official 
examination. Postal matter is to be conveyed free of charge. 
During 1898, the Nippon Yusen Kaisha added 6 vessels (5 of 
which were built in England), aggregating 34,724 tons, to the fleet; 
and it has now 12 steamers of a gross tonnage of 73,623 tons on 
the European line and 6 steamers averaging 3,000 tons each on the 
Australian and American lines. In addition, another Japanese 
company, the Toyo Kisen Kaisha (Eastern Steamship Company), 
represented at this port by the agents for the Pacific Mail and Occi- 
dental and Oriental companies, has started running 3 new steamers 
of 3,000 tons each between San Francisco and Hongkong, via Japan 
ports and Honolulu, which are likely to have a large share of the 
ever-increasing trans-Pacific passenger traffic. 

Of the foreign companies trading to Japan, the Canadian Pacific 
Steamship Company receives a subsidy from the British and Ca- 
nadian Governments amounting to ;£'8o,ooo ($389,320) per annum. 
The Peninsular and Oriental Steamship Company also receives sub- 
stantial assistance from the British Government, and the Messageries 
Maritimes (French) and the Norddeutcher Lloyd (German) are en- 
abled to extend their operations under subsidies. In strong contrast 
with these are the positions of the Pacific Mail Company, the Occi- 
dental and Oriental Company, and the Northern Pacific Company — 
American lines — which receive no Government encouragement what- 
ever beyond sea postage on mail matter, which, however, is also paid 
to foreign vessels. 
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During the year 1898, there cleared from Japanese ports on for- 
eign voyages — 



Description. 



SUamers. 

Japanese... 

Foreign 

Tout 

Japanese: Sailing vtutl*, 

NewmodeL. 

Junlcs 

Foreign 

Toul 



Number. 



743 

«f409 



afXSa 
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1.090 
za9 



X.383 



Tons. 



854.544 
3,467,890 



3.322,434 



*8,3»7 

Z9.935 

172, 7«4 



3zi,oa6 



SHIPBUILDING. 

During the last fiscal year, Japanese shipbuilding made consider- 
able progress, the ships that were either completed or commenced 
in accordance with the provisions of the shipbuilding-encouragement 
law being 5 in number and of 15,650 tons in capacity. Besides 
these, there were built 177 steamers and sailing vessels with an ag- 
gregate tonnage of 16,822, showing an increase of 40 in the number of 
steamers and 6,003 ^^ tonnage and a decrease of 20 in the number 
of sailing vessels and an increase of 704 in tonnage, as compared with 
the previous fiscal year. The most important of these vessels were 
2 steamers of above 6,000 tons measurement each, which were built 
by the Mitsu Bishi Company, at Nagasaki, and, while costing much 
more than similar craft in Europe, have encouraged the advocates 
of "iiome industries in their endeavors to train workmen and estab- 
lish well-equipped yards. Aside from the construction of small 
cruisers, gunboats, torpedo boats, and launches, but little has been 
attempted in the more difficult work of building men-of-war. After 
the establishment of the large Government iron and steel foundry, 
efforts in this direction may be expected. At present, nearly all 
material for steamship building is imported. Steel plates are now 
laid down here at from jQ% 5s. to jQ<) 15s. ($40. 15 to $47.44) per ton. 

DOCKING FACILITIES. 

There are now about twenty commodious private docks in Japan, 
and all appear to be doing a profitable business. Yokohama now 
possesses two excellent dry docks of the following dimensions: 

NO. I DOCK. 

Length: Ft. In. 

Total 503 o 

On the blocks 483 5 
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Width: Ft ,n. 

Top 93 5 

Bottom 75 7 

Depth: 

Inside 36 3 

On the sill 34 i 

On the blocks — 

Atspring tide 28 10 

Ordinary tides 27 o 

NO. 2 DOCK. 

Length on the blocks 351 o 

Width: 

Top 60 8 

Bottom 45 II 

Depth on the blocks at spring tide 27 2 

A dock was also opened at Uraga, in Tokyo Bay, 1 2 miles south 
of Yokohama, on November i, 1898. The dimensions are: 

Length: Ft. In. 

Top 456 10 

Bottom 448 5 

Width of entrance: 

Top 65 7 

Bottom 53 8 

Whole depth: 

Inside 34 9 

On the sill 31 10 

Depth of water on sill at ordinary spring tide 24 4 

Another private dock at Uraga will be completed in the spring of 
next year. It will be 500 feet in length, 72 feet in width at top 
of sill, and be able to receive vessels drawing 27 feet. In connection 
with this dock, commodious machine and repair shops, furnished 
almost entirely with American machinery, will supply ample facilities 
for building and repairing. 

The Tate no Ura graving dock was completed during the year. 
It was commenced in October, 1895, and its dimensions are 456 feet 
10 inches in length, 65 feet 7 inches in width, and 34 feet 9 inches 
deep. The depth of water on sill at ordinary tides is 24 feet 4 
inches. 

TONNAGE DUES. 

These dues, which cover port and light charges, are now collected 
at the rate of 5 sen (about 2^ cents) per registered ton upon entry 
from a foreign port. Vessels making frequent voyages are permitted 
to make an annual payment of 15 sen (about 7^^ cents) per toa 
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Vessels entering in distress, and not discharging or loading cargo, 
are exempt from these dues. 

LIGHT- HOUSES. 

The Japanese coast is well provided with these aids to the mariner. 
At the end of last year, there were 140 Government, 45 communal, 
and 21 private light-houses. 

MERCANTILE-MARINE SCHOOLS. 

The number of students in the mercantile-marine school at the 
end of the last fiscal year was 927, including those in the branches at 
Osaka and Hakodate, being an increase of 221 as compared with the 
previous year. 

CERTIFICATES OF MASTERS AND MATES. 

At the end of the last fiscal year, the total number of certificate 
holders was 7,982. During the same year, applicants for certifi- 
cates totaled 3,848, of which number 1,828 were successful. These 
figures are more than double those of the previous year. 

DISASTERS. 

The shipwrecks that occurred were mostly caused, in the case of 
steamers, by collision, and in the case of sailing vessels, as usual, 
by storms. The number of ships wrecked was 545, being 49 more 
than in the previous year. As to shipwrecks, such preventive meas- 
ures as examining vessels of Japanese style and conferring certificates 
on their crews were started, while steps were taken to aid popular 
enterprises for rescuing shipwrecked people. 

WAGES. 

The average daily wages paid for dockyard and machine-shop 
labor are as follows: 

Cents. 

Machinists, turners, fitters, and boiler makers 75 

Coppersmiths 62 >^ 

Pattern makers 65 

Ship carpenters 60 

Riggers 50 

Painters 37)^ 

Firemen and furnace men 35 

Common laborers 25 

These wages appear to be very low, but it should be remembered 
that the productive capacity of the men is low also. 
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The following table shows the average wages paid at this port on 
American, British, Japanese, and German ships: 



Class. 



Mates 

Second mates. 

Boatswains 

Quartermasters.^.. 

Able seamen 

Ordinary seamen. 

Cooks. 

Stewards 

Carpenters. 

Chief engineers.... 
Second engineers. 
Firemen 



Monthly wages. 



American. 



$50.00 to 
40.00 to 
x8.oo to 
ao.oo to 
14. 00 to 
Z2.00 to 
20.00 to 
35.00 to 
40.00 to 

70.00 to 
14.00 to 



I90.00 
60.00 
ao.oo 
30.00 
30.00 
13.00 
40.00 
50.00 

4500 

150.00 

go. 00 

20.00 



BriUsh. 



$58.40 
48.67 
96.76 



Z4.60 

9.73 
29.20 

34.07 



$17.00 to 20.00 



Japanese. 



$25.00 to $35.00 

15.00 to 22.50 

9.00 to ZO.OO 

7.00 to 7.50 

5.50 

3.50 to 4.50 



50.00 to 60.00 
30.00 to 40.00 

5.50 



German. 



$40.00 to $75.00 
33-75 to 40.00 
15.50 to 18.75 
14.75 to 13.00 
14. 25 to Z5.00 
4.00 to 8.75 



62.50 to zoo.oo 
53.75 to 63.50 
15.50 to ao.oo 



Yokohama, October 2q^ iSqq, 



John F. Gowey, 

Consul- General. 



AUSTRALASIA. 

VICTORIA. 

Consul-General Bray, of Melbourne, writes, under date of Sep- 
tember II, 1899: 

I inclose herewith a memorandum from the collector of customs 
of Victoria on the subject of the merchant marine, to which is 
attached a list of the wages paid in this port. 

There are no shipyards in this colony nor shipbuilding of any 
description. 

Department of Trade and Customs, 

Melbourne^ August 21 y i8qg. 

The following particulars are furnished to the secretary to the premier in con- 
nection with the attached letter from the consul-general of the United States of 
America, in regard to the mercantile marine: 

(i) The attached return of vessels entered and cleared, with the number of the 
crews thereof, will show the extent and importance of the mercantile marine of this 
colony. 

(2) This colony has generally adopted the legislation of the Imperial Govern- 
ment in regard to seamen in the mercantile marine. We have also a seamen's act, 
relating principally to foreign seamen, providing for the arrest and punishment of 
deserters (copy inclosed).* 

(3) Considerable attention was given a few years ago to the suppression of 
crimping, which was then very prevalent at the port. The licenses formerly issued 



* Transmitted to the Commissioner of Navigation. 
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to shipping agents were withdrawn, and a Government official appointed. as over- 
seer of seamen, for the purpose of prbtecting them as far as possible from crimps 
and to supply men to masters. It is this officer's duty to be continually moving 
about among ships and boarding houses, to keep a strict lookout for any cases of 
crimping, and to report any illegal practice coming under his notice. Seamen are 
encouraged to come to his office, where they will be registered for employment 
without charge and assisted in obtaining ships. New arrivals are also advised as 
to suitable places to board, the ruling rate of wages, and prospects of obtaining 
employment. The results of this system have been most satisfactory, and masters 
have been enabled to obtain crews without unnecessary expense, inconvenience, 
or delay. 

(4) The shipping and discharge of seamen is under the supervision of the super- 
intendent of the mercantile marine, and his staff forms a branch of the department 
of trade and customs, the collector of customs holding the office first mentioned. In 
connection with this matter, attention might be drawn to the following practice of 
this department: In every instance where the superintendent reports that a seaman 
has suffered wrong or injustice at the hands of a master or owner, the department 
takes his case up, and, if necessary, by taking the case into court, sees that right is 
done him. The effect of this is that we hardly ever have to do so, for the knowledge 
that subsequent official action will be taken is generally sufficient to cause the 
master or owner to comply with the demands of the superintendent without further 
proceedings being necessary. 

(5) Reports from certain foreign and colonial ports respecting desertion of seamen 
from British ships, which were presented to Parliament this year in Great Britain, 
contain a considerable amount of information in regard to the question of desertion. 

(6) Beyond occasional representations from shipowners in regard to matters of 
detail, no interest is taken in the mercantile marine in this colony by the bodies 
indicated, nor is any action on their part called for. 

H. N. P. WOLLASTON. 
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Rates of wages {coasting) in port of Melbourne, 



Qaao. 




First mates... 

Second mates. 

Boatswains 

Carpenters. 

Able seamen... 

Quartermasters 

First engineers. 

Second engineers. 

Third engineers. 

Donkey men. 

Firemen 

Greasers (oilers). 

Trimmers (coal passers).. 



|63.a6 to I77.86 

48.66 to 63.36 

34.06 

43.79 

89. X9 

30.6a 

97.33 to X3I.66 

77.86 to 87.59 

68. Z3 to 73.99 

43-79 
38.93 
38.93 
39.49 



Sail. 



$38.93 to $43.79 
39.19 to 34.06 

a4-33 



19.46 



Note.— Vessels of other nationalities pay the current rates of wages. Deep-sea sailing vessels 
pay able seamen from $17.03 to $19.46, which during the wool season— about November to January— 
increases to $04.33 P^f month. 



NEW ZEALAND. 

In compliance with departmental instruction of June 20, 1899, to 
prepare, in the interests of the merchant marine of the United States, 
a report on the merchant marine of New Zealand, I beg to say: 

(i) The Government does not pursue any policy to promote the 
merchant marine. There are no bonuses for shipbuilding; iron 
plates, screws, and castings for ships are exempt from duty. 

(2) War ships are not built in New Zealand. 

(3) There have been no recent changes in policies to promote the 
merchant marine. 

(4) The marine department supervises the merchant marine and 
makes recommendations as to the manning of vessels, and as to the 
legislation for insuring their safety, and for providing proper accom- 
modation for their crews. 

(5) There are no reports published, either public or private, as 
to the use of mail steamships for auxiliary naval purposes. 

(6) The legislation of other countries respecting the merchant 
marine is discussed and copied where it is considered advisable to 
do so. 

(7) All iron and steel used for shipbuilding are imported. Tim- 
ber or lumber, mainly kauri, is produced in the colony. 

(8) The chambers of commerce sometimes meet to discuss the 
merchant marine ; but this is rare, and no definite action in the matter 
is taken. 
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Vessels 


registered in 


N'ew Zealand — Continued. 










Sailing vessels. 


Steam vessels. 


Toul. 


Description. 


Ves- 
sels. 


Gross 
ton- 
nage. 


Net 

ton- 
nage. 


Ves- 
sels. 


Gross 
ton- 
nage. 


Net 
ton- 
nage. 


Ves- 
sels. 


Gross 
ton- 
nage. 


Net 

ton- 
nage. 


Struck off the register: 

Vessels wrecked or other- 
wise lost- 


3 

I 

4 

z 

3 
3 


654 

321 

84X 

33 
362 

304 


640 

221 

8x4 

33 

344 

296 


2 
Z 

Z 


644 
82 

2ZO 


39a 
6x 

76 


5 

2 

5 

t 

4 
3 


X.298 
303 

x,o5z 

33 
487 
304 




Vessels broken up or un- 
fit for use 


XfOji 
389 

890 

33 
42 X 
2Q6 


Vessels transferred to 
ports in British posses- 
sions. 


Vessels sold to foreigners... 


Vessels registered de novo.. 
Other vessels 


Z 


Z25 


77 










Totol deducted 


X5 


a. 415 


2 a^8 




z,o6z 


606 


20 


3.476 






•*. J40 3 


a .954 


Vessels on register on Decem- 
ber ^x, 1808. 


317 


39.793 


38,7X9 


20t 


86,320 


5a,2x6 


5x8 


i26,zx3 






90»93S 



Vessels registered belonging to each port on December j/, i8g8. 



Port. 



Auckland.... 

Napier 

Wellington . 

Nelson 

Ljrttelton.... 

Dunedin 

Invercargill 

Total . 



Sailing vessels. 



Ves- 
sels. 



X77 
7 

34 
zz 

3x 

47 
20 



3x7 



Gross 
ton- 
nage. 



X3.906 
778 

4.53X 

28Z 

5.49a 

I2,44X 

3,364 



39.793 



Net 

ton- 
nage. 



X3.377 

755 

4.36a 

28Z 

5.364 

X2,30Z 

2,279 



38,7x9 



Steam vessels. 



Ves- 
sels. 



75 
z6 

23 
zo 

7 
67 

3 



20Z 



Gross 
ton- 
nage. 



zo,x8z 

X,023 

4.004 

820 

x,x70 

68,8z8 

304 



86,320 



Net 

ton- 
nage. 



6.353 
596 

a,3aa 
5x6 

479 

4X,86o 

190 



5a. 3X6 



The current price of steel plates for hulls ot vessels varies con- 
siderably. It is approximately the English price plus 33^ per cent. 

Monthly wages paid to crews of vessels in foreign trade sailing from New Zealand ports. 



Class. 



First mates. 

Second mates. 

Carpenters 

Boatswains 

Able-bodied seamen 

First engineers. 

Second engineers. 

Third engineers 

Quartermasters. 

Firemen ^ 

Greasers (oilers) 

Trimmers (coal passers) 



Sailing vessels. 



8 
6 
5 

4 
4 



s. 

5 
o 

5 

zo 
o 



$40. Z4 
29. Z9 

35 55 
2Z.90 

X9-47 



Steamers. 



X4 o 

Z2 O 
XO O 

7 zo 
6 zo 

20 o to 25 o 

z6 o to z8 o 

Z2 o to Z4 zo 

6 zo 

8 zo 
8 zo 
6 zo 



168. X3 
58.40 
48.66 

36.50 

3x63 

$97-33 to Z2Z.66 

77.86 to 87.60 

58.40 to 70.56 

3X.63 

4X.37 

4X.37 
3X.63 
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Average daily wages paid in shipyards in New Zealand, 



Workmen. 



Pattern makers 

Machinists 

Riveters 

Ship carpenters 

Joiners 

Furnace men. 

Riggers 

Plumbers 

Sheet-iron workers... 

Iron and brass molders 
Laborers 



Wages. 



Shillings. 










zo to Z4 
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■43 


to 


$3. 41 


ZO to Z2 


a 


43 


to 


a.qj 


zo 








2-43 


ZJ 








2.92 


10 








a-43 
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»-<J5 


10 








a. 43 
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a. 43 


zo 








a-43 


ID 








a-43 


8 








1.95 



Auckland, October 11^ 1899, 



Frank Dillingham, 

Consul, 
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